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Many reports on education, such as A Nation at Risk, A Nation Prepared, and
Jomorrow's Teachers, were published in the early 1980's. Teacher education is one of
the areas to whizh American educators are currently devoting attention. In Japan,
teachar competency has become one of the most important issues as well. The pu:pose of
this study was to compare several facets of teacher education between Japan and North
Carolina. Similarities and differences in elementary science teachers' perceptions of the
academic backgrounds in Japan and North Carolina were evaluated as well as similarities
and differencas in elementary teachers' perceptions of classroom praciices in Japan and

North Carolina.

The questionnaire consisted of five parts: academic background, inservice
ecucation opportunity, autonomy, teaching objectives, and teaching methods. Four
hundred and ninety (490) Japanese and 181 American elementary teachers were asked
to rate their perception of the frequency of experience and the degree of value they
placed on each questionnaire item. Frequent behaviors of teachers were observed by
identitying the items with higher mean scores rated by elementary teachers who teach
science. ltems with high value and low frequency were identified as teachers’ needs.
tems with high value and high frequency were identified as teachers' strengths.
Confidence of teachers in each sample were the items listed as strengths by many

teachers.

As a resuit of the surveys in Japan and North Carolina, it was revealed that

teacher performance in classrooms is not so different. However, there were some



differences found in their academic backgrounds, opportunities for inservice training,
and teachers' autonomy for acquiring knowledge and skills. Elementary teachers in
North Carolina were more confident in having a broader view of education compared to
Japanese elementary teachers. It might be necessary for Japanese teachers, science
educators and researchers to learn more about pedagogical courses in teacher preservice
programs in the United States. Teachers in North Carolina perceived a need for academic
and professional activities as contrasted with Japanese teachers who perceived a need for

activities closely related to their class and classroom environment.
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Chapter 1
Istroduciion

Statement of the problem

Teac) (essionali

Educators in Japan and in the United Siates have been striving 1o
reform teacher education during the 1980's and 1990's. One motivating
force for this movement is that teachers must be the key 10 solve
educational problems which nations are facing, and that the teachers must
be considered professionals. A Nation Prepared noted:

We can not hope to bring the mass of our citizens up 1o the standards
we have proposed unless such people are available in large numbers to
teach our children. Textbooks can not do it. Directive from state can
not do it. Only the people with whom the student come in contact every
day can do it.

{ Carnegie Forum on Education and Economy., 1986: p.26)

From the perspective that the minds of cilizens are major resources of the
country, Dr. Bonnie J. Brunkhorst, the National Science Teachers Association
(NSTA) 1990-1991 President, noted:

Our nations’ standard of living will decline if we don't change our
current practice. As with any invesiment, however, it makes no
sense 1o waste any of our resources. The more we waste, the
higher the eventual costs. We must therefore use teachers minds
to the fullest. The science teachers who teach the children are key
to improving the scientific literacy of our people.

(Brunkhorst, 1990: p.3)



In Japan, in order to resolve the issues which Japanese society is
facing. such as school violence, tight student management, teacher discipline,
bullying among the students, and drastic changes of siciety into
internationalization, teachers are being expected to be the specialists or
professionals dealing with all of these issues. Yoshida introduced objectives

of reform of Japanese teacher education, as follows;

All teacher training shall aim to conduct scholarly and creative research

1o produce teachers capabie of carrying out the following basic concept
of education:

1. instill respect for children's individuality,
2. put emphasis on the basis of education,
. 3. enhance children’s creativity, thinking, and expressive abilities,

4. create a humanized educational environment for children

5. promote iifetime education through a pragmatic way of teaching and
'warning.

6. cope with internationalization and advances of information
technology,

7. have an innate desire to grow professionally by further studying
graduate courses, attending inservice training programs reading
professional magazines and related literature,

(Yoshida, A. 1986; p.1)

In brief, Yoshida indicated that the reform of Japanese teacher education
must shift 10 develop teacher professionalism in order to prepare citizens for
future society. Under the recognition of the teacher as a kev, current efforts
of the educational reforms in both countries are devoted to teacher

education,

b
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The reform of preservice teacher education

There are differences in the level of competence desired in the
United States and Japan. Each recommendation in the United States
emphasized teachers knowledge and skills in science and science teaching
methods. On the other hand, Japanese reform focused on pedagogical
knowledge and understanding of children. For example, in Japan the
number of required pedagogical courses was raised by the revised
Educational Personnel Certification Law, but the number of science content
courses such as physics, chemistry, biology and earth science for prospective
teachers has not been changed. In the United States, the National Science
Teachers Association (NSTA) Standards for Preparation of Middle/Junior
High School Teachers of Science recommended 48 semester hours of science
courses for prospective junior high school teachers and 36 semester hours of
science content courses for middle school teachers., However, more than
sixty-percent of preservice insiitutions for secondary teachers require their
si.dents to take less than 40 semester hours of science content courses
(Peterson, 1990).

Raising standards for licensing is one of the trends in the teacher
education reform movement both in Japan and in the United States.
However, it is indicated that preservice education has some limitations in
improving teacher competencies. One of the critical issues in Japan is
unification of theorv and practice. Student teaching is considered to be a

good opportunity for improvement. However, some problematic situations in

| 3
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student teaching exist in Japan. Included are the difficulty in finding
cooperative schools, and relatively short terms of student teaching.
Nakajima (1988) states that student teaching does not always work
effectively. In addition, in terms of science specialization knowledge of
elementary teachers, Nakajima (1988) found imbalance of science courses
among elementary education major concentrating in science and elementary
education majors not concentrating in science. Elementary science majors
are likely 1o take excessive amount of science courses in order to also
acquire the secondary science teacher license. Non-science education majors
in preservice institution for elementary teachers tend to put less emphasis
on science content or methods COurses. Nakayéma 11990) commented that
these imbalances need to be taken into account not only during preservice

training, but also during inservice training.

With regard to limitations of preservice programs in the United
States, Padilla (1990) describes the problem in the licensing process. Padilla
indicates that while professional associations su~h as NSTA, the National
Association of Biology Teachers (NABT) and the National Council for
Accreditation of Teacher Education (NCATE) recommend solid standards for
accrediting. each state sets up only minimum standards for the sake of their
respensibility to fill all science classrooms. The report of the 1985-86
National Survey of Science and Mathematics Education by Research Triangle
Institute (Weiss, 1987) indicates that most teachers ai each school level do
not m-.et NSTA standards in terms of both science courses and science

teaching methods courses. In order to improve teacher guality, both



preservice education and inservice teacher education programs must be

improved both in the United States and in japan.

Examining the quality and needs of teachers inight be one of the
best ways 1o enhance the quality of inservice training and teachers. In
addition, since science is a universal subject, describing teacher performance
through international perspectives is considered to be an effective way to

pursue these co-incidental issues.

Purpose of the Study
The purposes of this study are;
(1) to identily similarities and differences in elementary science teacher
' perceptions of their academic background in Japan and North
Carolina.
(2) to identify similarities and differences in elementary science teacher

perceptions of classroom practices in Japan and North Carolina.

Research Questions
To complete the purpose of this study the following research questions

are included:

(1) What are the identifiable differences, if any, in the self-reported
academic backgrounds of elementary science teachers in Japan and

North Carolina?




(2) What are the identifiable differences, if any, in the self-reported
teachers’ inservice opportunities of elementary science teachers in
Japan and North Carolina?

(3) What are the identifiable differences, if any, in the self-reported
leachers’ autonomy for acquiring the knowledge and skills in
teaching of elementary science teachers in Japan and North Carolina?

(4) What are the identifiable differences, if any, in the teachers self-
reported teaching objectives for their science lessons in Japan and
North Carolina.

(5) What are the identifiable differences, if any. in the self-reported
science teaching methods utilized by elementary teachers in Japan

and North Carolina.

In this study. the research questions noted above are discussed by

describing teachers' frequent behavior, teachers’ confidence. and teachers’

needs they perceive.

Definitions

For the purpose of this study, the following terms are defined :

Experience represent teachers' perceptions of frequency of which teachers

applied objectives, activities, and behaviors to the classroom setting.

Value represent the degree 1o which teachers valued objectives, activities,

and behaviors on each items in the questionnaires.

ERIC 17
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Frequent behaviors represent the items with higher mean score on

experience scales by each sample.

Strength represents the item rated highly both in the experience scale and

in the value scale on the questionnaires.

Confidences represent the items with high percentage of teachers

nerceiving the strength.

Needs represents the item rated low frequency in experience scale and high

in value scale on the questionnaires.

In Japan, all Elementary Schools have grades 1-6 for the children aged 6-
11. Therefore, in this study, Japanese elementary schools are automatically
defined as school for 1-6, and lapanese elementary teachers are

automatica''y defined as teachers of grades 1-6.

National Association of Directors and Principals for Elementary
Science Bducation is a Japanese organization for elementary school

principals who are interested in elementary science education.

Educational Personnel Certification Law (Kyouiku shokuin menkyo ho)

is the Japanese law which regulates the system of licensing and certifying

Q -, ..
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educational personnel including school teachers, assistant principals and

principals. In 1989, this law was revised.

ERIC
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Chaptler &
Koview of Lhe litersiure

The review of the literature will consist of sections:

a) General Concerns of Inservice Training;

b) Specific Concerns of Inservice Training;

c) American Literature of Expected Teacher Qualities; and

d) Japanese Literature of Expected Teachers Qualities;

During the past decade, the irterest of science educators in inservice
programs increased. According to Spector and Spooner (1989), science and
mathematics education has been the explicit target for much of the monies

. that have become available for iaservice in the past six years. Recent
articles related to inservice teacher training can be divided into: 1) general
concerns which might influence any type of inservice activities, 2) specific
concerns for specific inservice activities, and 3) expected qualities of science

teachers in the United States and Japan.

; L C ] ice Traini
Yeany and Padilla (1986), through a meta-analysis of teacher education
research, identified five types of teacher training programs whose purpose
were 10 analyze and evaluate teaching behavior as follows:
1) study of analysis sysiems,

2) observing models,
3) analyzing models,

ERIC i
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4) sell analysis, and
3) peer or instructor feedback.
(Yeany, R. H. and Padilla, M.J., 1986: pp 89-90)

Nash (1985) developed a graphic mode! of a teacher center designed to

meet the needs of science teachers, The author's conclusions are as follows:

a) A teacher center designed to meet the needs of science teachers
should focus on the teaching related concerns of science teachers.

b) Middle and high school science teachers’ and professional inservice
educators’ perceptions of a teacher center compared favorably with
the proposed graphic model.

c) The teacher centers studied were not of the comprehensive level
favored in the model.

d) The graphic model had as a central focus, whatever they might be
the teaching related concerns of science teachers.

{Nash, M.C., 1983: 667A)

Through a survey of K-6 teachers across the United States (n=-252),
Teters, Gabel, and Geary (1984) determined the status of science teaching in
elementary schools and indicated what could be done 1o improve education.
Findings indicated that life science was taught more than physical science
and earth science, that the hands-on approach is used less in the upper
grades, and that most instruction in large size classes are instructor

dominated in any grade level.

Johns (1984} identilied teaching obstacles, through the surveys of
Nevada elementary school teachers (n-272), to rank order twelve obstacles

to teaching science. The greatest obstacles were fack of inservice facilities,

ERIC 21
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lack of supplies and equipment {or funds to purchase them), and inadequate

room facilities.

Duschl (1984) determined. using ethnographic methods, the degree to
which teachers make decisions based on scientific theories. The following
findings were reported:

(1) Science teachers give little consideration to scientific theories in

their instructional task decision making

(2} Instructional task decisions are dominated by

(a) teaching propositional knowledge;

(b) using selected scientific processes as vehicles for teaching
propositional knowledge;

(c) teaching the objectives outlined in curriculum guides;

(d) coping with pressures of accountability; and
. (e) humanistic ownership feeling toward the student.

{Duschl, 1984: 482A)

Aikenhead (1984) explored results from a case study of five high school
leachers about the ways teachers make decisions when they pian for
instruction. Decisions made by teachers in the study had common structures
which involved “tradeof” and “compromises” { Aikenhead, 1984: p.183). The
decision represented the end result of the conflict between a cluster of
teacher intentions and a melange {(mixture) of ideas about student
characteristics (Aikenhead, 1984: p.184).

©
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Specific C 3 vice Traini
The research focusing on topics of inservice programs can be divided
into four types.

1. Student learning

Lombart, Konicek, and Schultz (1985) assessed an inservice program
intended to promote student reasoning using the learning cycle. it
concluded that it is important to collaborate with colleagues in utilizing peer

coaching in initiating and in maintaining a teaching innovation.

2. Curriculum
Mckinnon (1984) investigated the relationship among Science
. Curriculum Improvement Study (SCIS), teacher attitudes toward science and
science teaching, grade level of teaching, and their spatial ability (n-76).
Findings indicated that;
(11 There is a statistically significant relationship (.05) between spatial
ability and atiitude toward science and science teaching.
(2) There is a statistically significant relationship (.05) between spatial
ability of SCIS teachers and the grade level at which they teach.
(3) There is a statistically significant relationship between the

spatial ability of a SCIS teacher and their years of experience with
the SCIS program.

(McKkinnon, G. R., 1984: 1359A)

Loucks {1984) investigated the concerns of SCIS elementary school
teachers who were attending workshops in 1974 (n-45) and 1975 (n-38)

. for implementing the SCIS curriculum using the Stage of Concern

\‘ l\ ‘.
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Questionnaire (SoCQ) SoCQ is a Likert type measurement tool assessing seven
hypothesized stages of concern which are (1) awareness, (2) infor mational,
(3) personal, (4) management, (5) consequence, (6) collaboration, and (7)
refocusing. Results indicated that the stage of concern of individuals has

been recognized as developmental.

Bonnstetter and Kyle (1986) found that there were no significant
differences in the perception of science between teachers' trained in SCIS
and those not trained in SCIS. However, attitudes of students (n-684) taught
by SCIS teachers were improved significantly when compared to students
taught by non-SCIS teachers (n-447),

. Chakagondua (1984) examined congruencies and discrepancies between
program developers and elementary teachers perception of new elementary
science programs. Most of the responses from both groups showed similar

viewpoints of new programs.

Lombana (1984) identified both encouraging and discouraging factors to
the implementation of innovative elementary hands-on science. The authors

identified five encouraging factors as follows: (1) workshop experience

before implementation,
(2) flap-top desks,
(3) sinks located in rooms,
(4) complete set of materials,
{5) producers for keeping kits.

(Lombana, J. D., 1984; 157A)

">

©
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Five discouraging factors were identified as follows:

(1) lack of materials,

(2) sharing kits between more than two teachers,

(3) completion for instructional time from reading and math,
(4) slant top desks,

(S) preparation time involved for each lesson.

(Lombana, ].D., 1984: 157A)

Orlich (1984) identified effective qualities of elementary science
inservice activities through reviewing the studies of inservice programs. The
author describes the characteristics of effective qualities of elementary

science inservice activities as follows:

(1) Effective inservice programs have specific focus or set of objectives.
‘ (2) Effective programs use curricula that can serve as exemplars.

{3) They provide hands-on experiences and allow teachers 1o use
concrete teaching material.

(4) Laboratories, field trips, visits to museums, and opportunities to
share experience are part of the most effective programs.

(5) Effective inservice projects result from the ability of university
faculty 10 adapt themselves to what is needed. Teachers do not
automatically offer the usual courses.

(6) All effective inservice projects are relevant to the jobs of the
participants and the conditions in which the participants actually
work.

(7) A good program teaches participants how to use the knowledge
they've gained, not simply how to gain it.

(8) The most effective inservice prograwms are apparently part of
continuous programs, rather than just one-shot activities.

{Orlich, D.C., 1984: p.34)

©
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3. Strategies of Inservice Programs
Several studies focused on strategies of inservice training. These could
be divided into 4 groups. They are (1) psychological factors, (2) workshops,

and (3) role of master teachers.

(1). Psychological factors
In this category, each author focused op interaction between

participants and instructors in inservice programs.

Conwell (1984) examined the effects on achievement and attitude of the
interaction between specific types of learners by using the Myers-Briggs
Type Indicator. According to the result of this study, 56 out of 96
. elementary teachers were SF (Sensing-Feeling). The activities well matched
to §F qualities received more positive ratings by SF teachers than non-SF

teachers.

{2). Workshops
Spector and Spooner (1989) reported that workshops are the most
popular type of inservice activity. The studies related to workshop

strategies could be seen most frequently in this literature review.

Stone (1987) examined the effect of follow-up type staff development
programs on classroom teachers (n-67) including (1) attending a local
science teacher conference, (2) reading monthly newsletters, (3)

. participaling in team meetings each month, and (4) experts observation. It

Full Tt Provided by ERIC.
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is revealed that there are significantly positive effects of combinations of

these developmental programs on confidence in and commitment to teaching
science.

McFarlane (1984) determined the effect of a developed science unit and
regular consultant contacts on the attitude of elementary teachers (n-23)
toward science and the teaching of science. There were no significant
treatment effects found in this study. However, analysis of gain scores
indicated significant relationships exist in between teacher attitude toward
science teaching and grade taught, building assignment, and the teacher's

d4g8¢c.

(3). Role of master teachers
Spector (1985) assessed graduate training needs of science teachers in
southern Florida by gualitative research methods in order to determine the

desired status of master's degree. The author recommended as fcllows:

The results suggested that the contents of a desired state master’s
degree should be based on a task analysis of what teachers are expected
lo do in meeting the needs of their students in the 1980s’ and beyond.

(Spector, BS., 1985: p.344)

Lawrenz (1987) evaluated the inservice training in physical science
offered by master teachers. Twenty master teachers out of 41 applicants
who attended a summer institute offered the inservice training tn 330
teachers in local district. Effectiveness of master teachers in summer

institutes were revealed bv this study.

o)
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Inservice training must be relevant to teachers’' needs and their
competencies and qualities. In terms of the qualities and characteristics of

teachers, the following studies have been completed.

re r
Gallagher and Tobin (1987) investigated ihe activities and interactions
of 15 teachers and their students in two Western Australian high schools.
This ethnographic study examined activity structures, reward systems,
teachers expectations, and disruptive students. It also examined contrasting
. managerial styles of three teachers. The authors derived several assertions

as follows:

(1) Secondary science teachers equate task completion (coverage of
content) with student learning.

(2} A majority of class times is devoted to whole-ciass interaction
during which the pace of instruction depends on the responses of 5-
7 more able students whom we called target student.

(3) Teachers held different expectations of their students during the
class work and laboratory work.

(4) The level of cognitive demand placed on studen! during science
classes and labs tended to be relatively low.

{5) Students with poor achievement and motivation frequently were
problematic to secondary science teachers who offered watered-
down versions of regular classes 10 them.

(6) Some disruptive behavior occurred in all classes - in most cases
disruptions were minor, Disruptive behavior often appeared to

occur when the cognitive demand of tasks exceeded the capabilities
of students to respond.

ERIC
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(7) Preparation for examinations (both teacher developed and external
examination) was continually reinforced by teachers as the purpose
of insiruction, class work, homework, and laboratory work.

{(Gallagher, ].). and Tobin, K.. 1987: pp.552-553)

Rubba and Becker (1985) surveyed 228 Illinois principals to determine
the qualities they examine when hiring mathematics and science teachers.
Content area knowledge, area of certification, and personality characteristics
were of higher priority than sponsoring extra-curricuiar activities,

references, and minor areas of certification.

Don#idson (1985) investigated the extent of agreement between
selected college level elementary science educators (n=-107) and fourth, fifth,
and sixth grade Kansas science teachers (n-250) regarding the science
laboratory teaching competencies that should be possessed by teachers.
Each group was given a questionnaire focused on operational, process,
management, developmental, and evaluation items. The results are as

follows:

(1) Science teachers believe there is a somewhat greater need for
competencies refated to microscope use, cleaning glassware. and use
of models.

(2} Science educators perceive a somewhat greater need (than teachers)
for cultures in the classroom and for use of keys (in identification)
such as terraria and aquaria, use of metric system, use of
histograms, and use of electric circuits.

(3) Teacher educators regarded all science process competencies at a
higher need level than did science teachers.

(4) The four items within the process competencies did not yield
significant differences between the two group.
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(5) Of the four items within the area of developmental competencies,
three produced chi square values that were significant below the
.05 level. Hands-on approaches, individualized learning, and low
budget or homemade materials were favored more by teacher
educators than by teachers.

(6) Teacher educators favored the following items to a greater degree
than did teachers: Skill tests and checklist, student feedback
instruments, and audio-tape techniques.

(Donaldson, H.C., 1985: 3067A)

Tulloch (1986) identified teachers' competences which are considered to
be important 10 the growth of beginning teachers. The data were collected
from 250 science supervisors, 250 science educators, and 500 secondary

science teachers. Following competences were identified by factor analysis:

(1) attending to the mechanics of teacher-centered instruction,
. (2) showing sensitivity 1o pupils’ feelings and values, and
(3) planning the instructional program

(Tulloch, 1986: p.559)

Bentley (1985} examined the perception of the conditions of good
science teaching which secondary science teachers hold (n-94). A 54-item
questionnaire developed on the basis of the NSTA publication "Condition of
Good Science Teaching in Secondary Schools was utilized. Teachers who
participated in this study agreed that most items listed in questionnaire are
important to the condition of good science teaching. However, they also

perceived these conditions are hard to accomplish.

Mullenx and Smith (1987) described an atiempt by universities to

. assess the needs of 22 rural school district in science and mathematics. As a

o 31
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result of this rescarch, six major needs of rural areas in Virginia were
identified.
(1) Content courses for both elementary and secondary teachers in
content areas of science and mathematics,
(2) Curriculum development in science and mathematics,
(3) Science activities for primary and elementary student,
{4) Resource guides (for teachers) which describe available instructional
television (ITV) programs, computer software, and human
resources, to complement the science and mathematics curricula,

(5) Conference for high school students at the university,
{6) Funds 10 purchase needed equipment and materials.

(Mullenex and Smith, 1987: p. 3)

l Li (E | Qualities for T

. Inoue (1989) surveyed 455 elementary schocl iGrade 1-6) principals in
Fukuoka Prefecture (equivalent to a state in ihe United States) in the
expected quality of teachers. Factor analysis revealed that competence of
teachers expected by school principals were generosity, dignity, strictness,
sense of responsibility, adaptability, instructional skills, inquisitiveness,
trust, attentiveness, healthiness and self direction skills. With regard to
expected personality, the school principal expected teachers to be
enthusiastic, lively, and to work hard. The author concluded that; (1)
teachers’ instructional skills are supported on the basis of their personality;
(2) the evaluation of teacher competence is correlated with the evaluation of
their personality; and (3) socio-cultural rules should be applied also to

teachers sogiety in school

ERIC
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Inoue (1986) investigated elementary classroom teachers on the
construct of teaching skills, and examined the difference in age and gender,
using Likert type questionnaire. It was revealed that teachers perceived
high value in terms of questioning, knowledge of teaching content,
relationships with children, sequencing the learning content appropriate for
children’'s understanding, grouping children's physical and mental
characteristics, understanding of children's thinking and feeling, educational
views intending to develop children's ability, sense of responsibility and
enthusiasm, and skills for observing children closely. It was reported that
older teachers are more likely to implement classroom activities than
younger teachers. There were also differences in implementation and
values between male teachers and female teachers. The factor analysis

. identified 13 factors in desirability questions and 14 factors in
implementation questions. The author conciuded that an expected quality of
teachers is to hold a solid educational view, and that the teachers should
implement instruction in the classroom on the basis of their own educational
view. In terms of science education, Shimada { 1988) emphasized the
balance of academic knowledge and skills in science and academic

knowledge and skills for teaching science.

©
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Chasier 3
Mfoibodolosy

This chapter includes:

a) Development of Questionnaires

b) Administering the Questionnaires

d) Methods of needs Assessment.

c) Data Processing

In this study, the elementary teachers' perception of their (1)
academic backgrounds, (2) opportunity for training , (3) autonomy for
acquiring the knowledge and skills in teaching, (4) teaching objectives for
their science lessons, and (5) science teaching methods utilized are compared

. in Japan and United States. In order to address perceptions of teachers’

activities, the questionnaire used in this study was the revised teachers self
assessment tools which was presented in United States- Japan Cooperative
seminar by faculties of the Science Education Deprrtment in Hiroshima

University.
Development of Questionnaire

The draft of the questionnaire used in this study was developed by
the Science Education Department of Hiroshima University in Hirosh.ma.
Japan. This draft questionnaire (Appendix A) consists of 10 elements: (1)
Objectives (2) Academic Background (3) Teaching Content (4) Lesson Plan (5)
. Teaching Methods and Strategies {6) Management of Science Room and

Q ‘ -~ -
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Laboratory (7) Teaching Materials Production (8) Evaluation of Student
Learning (9) Teachers' Opportunities for Inservice Training and (10)
Teachers' Autonomy in Acquiring Knowledge and Skills in Teaching. The
subjects report their perception of frequency of their experience they have
had on each item and their perception of the degree of value they have on
each item. The items used in this study are selected from the questionnaire

developed in Hiroshima University.

In the revised questionnaire, American teachers were asked 1o rate,
in five ranges (5: Very often, 4: Often, 3. Sometimes. 2: Seldom,1: Never), the
frequency of their experience they have had on each item, and to rate, in
three ranges (3: High value, 2: Intermediate value, 1: Low value), degree of

. value they have on each item (Appendix C.). In the Japanese questionnaires,
Japanese teachers were asked to rate both frequency of experience (4: Very
often, 3: Often, 2: Seldom,1: Never) and degree of value in four ranges (4:

High value, 3: Relatively high vaiue, 2: Relatively low value,1; Low value).

The difference in scales of the American questionnaire and the
Japanese questionnaire came about due to a change in the Japanese version
that occurred before it was administered to the Japanese sample. This

change was, unfortunately, beyond the researcher s control.
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Administering the Questionnaire

In Japan. six hundred questionnaires were maifed to the participants
of the Annual Conference of the National Association of Directors and
Principals for Elementary Science Education 1o ask elementary teachers to fill
out questionnaires. 490 teachers returned questionnaires to Hiroshima
University (return rate 81.7%). In North Carolina, 300 questionnaires were
distributed to elementary teachers in North Carolina; 35 participants
included teachers in workshop of Developmental Approaches in Science and
Health (DASH) and Full Optional Schoo! Science (FOSS), 20 sixth grade
teachers working for the North Carolina Project of Reform in Science
Education, 125 graduate students at East Carolina University who are

. teaching science in elementary schools, 100 elementary classroom teachers
in Bertie County in North Carolina, and 20 Science teachers in Wah! Coates
Elementary School (a cooperating school of East Carolina University). One

hundred eighty-one responses were received (return rate 60.3%).

Methods of data analysis

In this study, frequent behaviors of teachers in Japan and North
Carolina are observed by identifying the items which are perceived with
higher mean scores by elementary science teachers in Japan and in North

Carolina. The number of items identified with frequent behaviors is

determined by the number of all jtems within each category.

0~ | "
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Concerning confidences and needs of teachers, the elementary
teachers’ perceptional gap between frequency of experience they have had
on certain activities and value teachers placed on same activities were
considered. Items rated highly in both experience scales and value scales by
each teacher can be considered to be the items on which he/she behaved
frequently along with their value in terms of each item. Therefore, in
analyzing the Japanese data, the items each Japanese teacher rated above 2
both in experience scales and in value scale, are identified with his/her
"Strength” {see figure 1). In analyzing the American data, the items rated
above 2 in experience scale and above 1 in value scale by each teacher in
North Carolina are identified with his/her "Strength” (see figure 2). In this
study, teachers' “confidences” in each sample are identified with the items

. which is perceived as strength by higher percent of teachers in each
samples. The number of items identified with teachers’ confidence is

determined by the number of all items within each category.

The items rated as high value and as low frequency by each teacher
can be considered to be the item with which he/she should deal in the
future. Therefore, The items each teacher rated below 3 in experience scale
and above 2 in value scale are identified with his/her "Needs" (see figure 1).
The items teacher rated below 3 in experience scale and above 1 in value
scale are identified with his/her "Needs” (see figure 2). In this study,
teachers needs in each sample are observed by identifying the items in

which a higher percent of teachers in each samples perceived as needs. The

LA T
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number of items identified with teachers needs is determined by the

number of all items within each category.
Data Processing

SAS at HITAC M-680H in Hiroshima University Information Processing

Center was used to analyze the Japanese data with the assistance of Mr.
Yasushi Ogura, Research Associate of Department of Science Education in
Hiroshima University. In order to analyze the data in North Carolina, SAS @
ECU-VM1 at East Carolina Universily was used. In order to identify frequent
teacher behaviors, PROC MEAN procedure was used, and PROC FREQ
procedure was used in identifying teachers confidences (frequent behavior

. . supportied by teachers value) and teachers needs (not frequent behavior but

high valued by teacher).
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Chspter 4: Fladings

This chapter includes the results of:
a) The Self-reported Academic Background.
b) The Self-reported Teachers' Opportunities for Training
c) The Self -reported Teachers' Autonomy for Acquiring the
knowledge and Skills in Teaching
d) The Self-reported Teaching Objectives

e) The Self-reported Science Teaching methods

In this chapter, teachers’ frequent behaviors, confidence, and needs in
Japan and North Carolina are described in terms of their teacher education
. background, including academic background, opportunity for training,
autonomy for acquiring the knowledge and skills for teaching, and classroom

practice including teaching objectives and teaching methods.

There is a difference in the scales between the Japanese
questionnaire and the American questionnaire. The questionnaire used in
Norih Carolina, asked teachers to rate the degree of experience in 5 ranges
(5: Yery often, 4: Often, 3: Sometimes, 2: Seldom,1: Never) and to rate degree
of value in 3 ranges (3: High value, 2: Intermediate value, 1: Low value)
(Appendix C.). In the Japanese questionnaires, Japanese teachers were asked
to rate both the amount of times teachers spent on certain teaching activities

{4: Very often, 3; Often, 2: Seldom,1: Never) and value teachers placed on

©
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certain teaching activities in 4 ranges(4: High value, 3: Relatively high value,

2: Relatively low value,1: Low value) (Appendix B.)

Because of this difference, it is not possible 10 compare the raw data
directly. Therefore, in this study, the similarities and differences will be
identified by identifying the items rated high among each item in each

element in Japan and North Carolina.

The Self-reported Academic Background
The following items are identified as frequent behaviors in terms of
academic background of teachers in Japan and North Carolina, according to

the observation of Table 1.

Japan
- | possess sufficent background i1 the area of science edicadon other than my
aea of specalizaton fitem 3 mean scare 247, N=4617))

- | passess suificiant background in psychalogy lo enabie me to undersiand the
physical emobandl and stelectud/ development of my st:mls (lem 7. mean
scare 238 Nad/2)

- | have sulficent background in mathematcs requiredanplicalle o the scence
courses | 18ach (item 4 mesn scare 2.25 N=d?1)

ANarth Carolins

- / possess bolh background and enrichment i1 cumiculim develaoment!
rocivnquies SUCh &s  conlen! SeQuUencHg. concep! deveiopmeni, and writng of
mstuctonal olyectves (item S, mean scare 438, Ne173).

- | pOSSesS knowledge and undersiandng of the piwosoplical, listancal and
soca/ purpose of edication (1tem 8 mean scare 428 Ne173).

- | possess sufficent background m psychology to enalie me fo under stand the

Dysical emobons, and mieleciual deve/aoment of my stucis (1lem 7, mesn
Scae 422 Nw172)

11
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Table 1.
Mean frequency score and mean value score on each ten
(1)AcadgemI¢ packground
items JAPAN® NORTH CAROLINA®

. EXPERIENCE (N) VALUE (N) | EXPERIENCE (N) valie ™)

) 162 (457) 241 (463) 276 (162) 239 (159)
i 2 | 173 (463) 256 (462) 286 (167) 242 1163)
| = n 47 (461) 314 (465) | 30 (170) 50 (171) |
, : -
a1 228 (471 285 (@67) | 400 174) | 9pg (175)
i
g £ 186 (472) 262 (465) 320 (173) a2y (176)
5 205 (472) 2gg (466) 391 (172) o5 (175)
. 7 | 213g (472) 326 (460) 422 U72) 78 (175)
g } 5 10 (475) opy (460) | 428 1173) 264 (176)
LG ana (472) 307 (465) | 43¢ (173 974 (175)
i
Note

¥ JAPAN o - very often, 1 - Never 1n experience 5cale

< - Most important. 1 - Least imporiant in value scale
*NC  S~Veryofien, 1- Never In experience scale

3 - High value. | - Low value 1n value scale

Items

!, have sufficient pre-service background equivalent 1o e major (or mnor) n sach science,

bioiogy, chemistry, or physics education.

» have acquired tn-service trainings that are stmilar to my pre-service major (or minor ) in

each science, biology, chemistry, or physics sducation

| possess sufficient background in the area of science education other than my area of

specialization.

< 1have sufficient background in the mathematics reguired/applicabie 1o the science course !
leach

S 1 have stugted the historical devslopment and philosophy of sgignce, Including the continuing
contributions of scientists 10 mogsrn worlo

~3
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(Cont Table 1)

© | possess sufficient background in non science fislds such as the humanities, soctal sciences,
languages, and philosophy, to enable me to provide 8 wider perspective and relevance to my
science teaching,

1 possess sufficient background in psychology to enable me to understand the physical,
emotional, and intellectual developmant of my students

& | poss;ass know ledge and understanding of the philosophical, historical and social purpose of
education
! Possess both background and enrichment in curriculum development technigues such as
content sequencing, concept development, and writing of instructional objectives.

- / have suficient background m the mathemabics required 7 aopficatye 1o the
Scence courses / 18ach (item 4 mean scare 422 N=174)

Academic backgrounds in psychology (item 7) and mathematics {item 4
are identified as frequent behaviors by both samples. In addition,
possessing a strong background in science education rather than science
content (item 3) is identified as one of the frequent behaviors by the sample
in Japan. On the other hand, possessing the strong background in
pedagogical knowledge of educational purpose (item 8) is identified as one of
the frequent behaviors by the sample in North Carolina.

Concerning teachers (nnfidence in their academic background, the
following items, according to the observation of Table 2, are identified as
confidence by teachers in each sample.

Japan

-/ have sufficient background i the mathematics requir-edacplicabve o the
scrence courses [ loach (item 4, 70.3%, Nud51)

-

- / possess affcrent beckground 17 aree of scvence edrcaton other than my area
of specdfizaton (item 3, 46.6%, Nmk38). .

- / possess sufficient background i psychalogy to enalve me to unoersianang
Izze Piysca) emobiaral and intellsctus/ development my stucenis (item 7, 39.9%,
=d57)
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North Caroiina

- / possess bobh backg-aId snd eyichiment i1 curTicuium deveiopment
tochniue Such &s conlent sequencing, concept development, &nd witng of
mstuctions/ olyschives (item 8, 97.1%, N=17]).

- / passess knowledge and undarsigndng of phiosaplical, fistarical and socra/
purposes of edicabon (item 8 95.9%, N=177).

- | passess suliicient background in psychalogy lo enalie me lo undarsiand the

pysics) emotiond/ &nd itelectus/ development of my students (iem 7, %1%,

Ne169).

Psychology (item 7) is one of the common areas which is identified as
an area of confidence by elementary teachers in both countries. K-6
teachers in North Carolina feel confident in terms of professional knowledge
such as pedagogy (item 8) and curriculum development (item 9). On the

other hand, Japanese elementary teachers feel confident in the mathematics

. skills (item 4) and knowledge in science education (item 3).

In terms of perceived needs, the following items through the
observation of table 2 are identified as teachers' needs by teachers in each

sample.

Japan

- / possess both background and erichment i1 curiculum deveiaoment
18CHHQUES SUCh 85 conlent SeqUencrg, concep! developmeni, and wiing of
mstructions/ alyectves (item 9, 59.0%, Nadgsz)

- / possess sufficent backgound in non-scisnice felds sucl &s e Nmambes,
socEl soence, /anguages, and plilosaplly, to engble me lo provide 8 widkr
DErspective ad relevant 10 my Saence (8sching (item 6, 55.0%, Nudds)

- | possess sufficient background in psychology o enable me o
the physcal emobona and intelectus! deveiopment of my students (item 7,
530%, N=451)

©
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Tavle 2
p I o ars r H " " Q"
1) A ] r
'tems JAPAN NORTH CAROLINA
N | STRENGTH | NEEDS | N | STRENGTH | NEEDS
1| aal 118|325 | 182 540 | 309
2 | ap] 12 | 442 | 160 625 | 306
9
3 | 6 | 46 | 167 677 | 276
]
4 gy 708 | 470 | 170 923 | 59
c | 140 | 461 | 169 730 | 207
| 449
6 | ag| 223 | 550 | 169 505 | 7.
71 | 399 | 530 | 169 541 | 30
8] ag| 223 [0 [ 559 | 18
i | .
BREREDE 71 18
4 -
Items

o W)

1 13

o

N

i nave sutficient pre-service Dackgrounc equivalent 10 8 major (or mingr) 1n each sclence,

biology, chemistry, of physics education.

I have acquired in-service training that are similar to my pre-service major {or mmor) In

each science, biology, chemistry, of physics education

I possess sufficient background in area of science education other than my area of

specialization.

4 na;e sufficient background in the mathematics required/applicable to the scienes courss |
eac

i heve studied the historical development and philusophy 0f science, including the continuing

contributions of scigntists to modern wor ld.

| possess sufficient background in non science fields such as the humanities, social sciences,
languoges, ond philosophy, to ensble me to provide o wider perspective and relevence to my

stence teaching.

| possess sufficient background in psychology to enable me 10 understand the physical,

emotional, and Intellsctual development of my students.

{ possess know ladge and understanding of the philosophical, histor icat and soctal purposs of

£0uCat 10
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(Cont. Table 2)

2. I possess both background and enrichment in curriculum development techniques such a:
content sequencing, concept development, and writing of instructiona) objectives.

Norlh Caroling

- / have sufficent preservice background equivalent fo mayar (ar minar) #1 each
screnice, ology, chemisty, ar pliysics edication. (item 1, 30.9%, Ne152)

-/ have acquired in inservice braining equivsient fo my preservice maior /7 each
soience, idogy, chemisty or pliysics edcation (item 2. 30.6%, Nm160)

- / possess suliient background i area of saisnce education otter than my ares
of specisizason fitem 3, 27.6%, N=167).

There are no common jitems between the needs of Japanese teachers
and teachers in North Carolina. In Japan, the items related to pedagogical
knowledge on educational purpose (item 8) and curriculum development

. (item 9) are identified as needs. On the other hand, science knowledge {item

1 & 2) is identified as needs by elementary teachers in North Carolina.

Similarities and differences in the self-reported academic background
are summarized in Table 3. In Table 3, the iiems identified by samples both
in Japan and in North Carolina, which are considered similarities, are listed in
the middle box. The items identified by samples only in Japan, which ;;re
considered as uniquenesses of Japanese teachers, are listed in the left box.
The items identified by the sample only in North Carolina, which are

considered as uniquenesses of teachers in North Carolina, are listed in right

box.

ERIC
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Table 3

{1} Frequent teachers’ behavior

Japan Stimilarities North Carolina
" *Science education  [*Psychology (item  |*Phtlasophical. !
| Courses > Science  |7) historical, socisl
contents (item 3)  {*Mathemstics purpose of education
(item 4) (item 8)

(Cont. Table 3)

(11 Confidence

Japan Similarities Nortr Carohing
*3c1ence sducation *Psychology (1tem  {*Philosopnical,
courses » Science 7) historical, social
jcontent (item 3) purpose of sgucation
*Mathematics (item 4) (1tem 8)
*® Curriculum
‘ davelgpment { item 9)
{111) Needs
Japan Simtlarities North Carelina

i *Pre-~ & 1NService

{*Curriculum devel- education for sclence

lopment { Item 9 % eontent {1tar 1 &2)
*Q0ther discipline: .

|than sctence or SC18nCs 64UCE . 10N

| sc1encs egucation COUrses > Science
H{item 6) content {1tem 3)

t*Psychology ( item 7)

The following items are identified as {requent teachers behaviors in

each sample, according to the observation of Table 4.

[~
'9%Y
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Japan
- Within the past ivee yaars, / have ypdated my knowledge in my specigized
aaa (item 1, mean scare 221, N=dBh)

- Within the past tiree yoars, | rave altendad meemngs, conventions, Semnas, ar
confarence related lo soence 1e3ciing (ifem 2 mean scare 2. 14 Nwdh).

- Within the pas? liyee yoars, | have updaied my knowledipe on e development
and prodiiction of conventionay innovalive SCence CuTICUIT Malernds (rfem 5
mesn scare 1.88, Nuds7)

- Within the past tree years, / have updated my knowlsdge on labaratary
1schryques, procedres, and ss/ely (item 6 mean scare 1.82 Nad85)

North Carolina ‘
- Within the past tiree yoars, / have upadsied my knowiedoe in my Speqsized
ez (item 7, moan scare 472 No174)

- Within the past tiree yoars, / have updaled my knowledge on developments i1
student evaluation lechgue (iter 7, mean scare 349, Nai77)

. - Within the past tiree yerrs, [ have alfended meetings, convenions, semmars, ar

memm CUITIOUIM marenals (ifem 2, mean scare 347,
180).

- Within he past tiree years, / have updated my knowledge on new mstructons/

mebhods and sirateges lar saence tesching (item 4 347, Ne175)

Updating knowledge in a speciality area (item 1) and aﬁending
meetings on science teaching (item 2) are identified as frequent teachers’
behaviors by elementary teachers both in 'apan and North Carolina. In
addition, updating knowledge on developing curriculum materials (item 5/
and laboratory technique (item 6) are identified as frequent teachers'
behavior in Japan. On the other hand, updating knowledge of evaluation
methods (item 7) and instructional methods (item 4) are identified as

frequent teachers behaviors.
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Tabie 4

Mean frequency score and mean valye score on each 1tem

() rs 1 1

fzem;,;r JAPAN® NORTH CAROLINA®
|| DXPERIENCE (V) | VAWE ) | EXPERENCE O | VALE (9

L] 221 (485) | 396 @50) | 412 (174) | 279 (173)

2 214 (485) | 300 (449) | 347  (180) | 269 (170)
ﬁ:’.: i 152 {488) 283 (449)! 3.00 {(177) 257 (171):

4 172 @8N | 299 (449 | 347 u7e) | 263 (174)
;5 | 188 (87 | 300 (s | 329 (173) | 254 (169)
L6 182 486) | 307 450) | 278 (176 | 242 (171)

. 7 1 151 wee) | 203 @5 | 349 47D | 257 (174)

8 171 @87 | 281 @52 | 318 (176) | 284 (173)

;_9 ’ 104 (485) | 192 (ad5) | 256 (172 | 238 (163)

Note  # JAPAN G - very often, 1 - Never in experience scale
J - Most importan:. | - Least importan! in vajue 5cale
*NC S - Very often, 1- Never in experience scale
3 - High value, ! - Low value 1n value scale

Items

1. Within the past three years, | have updated my knowisgge 1n my specialized area.

2 Within ihe past three ysars, | have attended meetings, conventions, seminers, or confersnces
related to science teaching

T Within the pest three years, | have attendad short courses, summer nstitutes, or similar
trainings for science teschers.

4 Within the pest three ysars, | have updated my knowledge on new instructional mathods and

strategies for sC1ence Caching

Within the past three years, | have updated my knowledge on the development ang production

of conventional/innovative scignce curriculum materials

€ Within the past thres years, | have updated my knowlegge on laboratory technigues,
procequras and safaty

or

»
»

» -
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(Cont. Table 4)

7 Within the past three years, | have updated my know ledge on deveiopments in stugent
gvaluation techniques.
8  Within the past three years, | have updated my knowledge on the orgamizstion and management
of science classes.
G Within the past three years, | have attended graduate school courses offered by an agvancet
gegree-granting nstitution.
Concerning teachers confidence, following items are identified by

elementary teachers in both samples through the observation of Table 5.

Japan

- Within the past lree years, | have ypdared my knowledge in my specislized
Feg (item 1, 37 4%, Nudd9)

- Within the past tiree yoars, | /ave aliended meelnigs, conventions, Semnar a
confereyices relsied lo saisnce 18schimg (item 2, 2. 4%, N=dd),

. - Wiithin the past iree years, | have yodisied my knowleage on develapment and
parodichion of convenionliovalive Saence cumicuium malensls (iiem 5
2 4%, N=g51)

Narlh Carolina

- Within the past tiree yaars, / have updated my knowledge i my specalzed
aea (tem 1, 89.5%, N=171)

- Within the past tiree yoars, / have updSted my knowledge on the developments
1 Student evaiuabon (item 7, 75.9%, N=173)

- Wittin the past tree years, | have ypdated my knowiede on new instruchons/

meshoads and strategres for science feachg (item 4 75.1%, ANm=173)

Updating specialized knowledge (item 1) is identified as an area of
confidence by elementary teachers in both samples. In addition, updating
the knowledge in evaluation techniques (item 7) and instructional methods
litem 4) are identified as areas of con{idences by the sample in North

Carolina. Attending professional meetings (item 2) and updating the

EKC i
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knowledge in development of curriculum materials (item 5) are identified

as confidences.

The following items are identified as needs related to teachers
opportunities for training in Japan and North Carolina through the

observation of Table S.

Japan
- Within the past tiree years, / have updated my knowledpe on lebaratary
leclrwques, procedure and safely (iem 6, 72 5%, N=id50)

- Withn the past liree years, | have updated my knowledge an develooments i
Stuoknt evatuaton techniues (item 7, 73.6%, N=450).

- Within the past tiree yoars, / have updated my knowledge on new mstuctional
methods and svafegres for science teaching (item 4 68.7%, Nadds)

' North Carolina

- Within the past tree years, / have altsnded gradiate courses offered by &
advanced degree-~ganling mstitution (item 9 36.6%, N=173)

- Within the past tlree years,,/ have updated my knowledpe on lebarstary
reohngques. procedre and safely (item 6, 353% Na170)

- Within the past liree yoars, / have altended Shart courses, Summer msiiutes, o
simiar rainng far saence teachers (itam 3 322%, Nw175)
Teachers need for updating the knowledge on laboratory skills (item 6)
is identified by elementary teachers in both samples. In addition, needs for

updaung the knowledge on evaluation techniques (item 7) and updating the
Knowledge of instructional methods (ilem 4) are identified by the sample in

Full Tt Provided by ERIC.
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2 Within the past threeyears, | have upcated my knowledge on the oroamization and maragement

of scence ¢lasses. -
Arthin the past three years, @ Nave atlenged oraguate <cheol courses offered o ap 2dvanceg
gegree-granting 1nstyiution

Nl

3EST COPY AVAILABLE

52




Japan. On the other hand, needs for participating in graduate courses titem
9) and short term inservice training titem 3) are identified as teachers

needs by samples in North Carolina.

Similarities and differences in the self-reported teachers opportunity
for training are summarized in Table 6. In Table 6, the items identified by
elementary teachers both in Japan and North Carolina, which are considered
as similarities, are listed in the middle box. The items identified by
elementary teachers only in Japan, which are considered as uniqueness of
Japanese teachers, are listed in the left box. The items identified by
elementary teachers only in North Carolina, which are considered as

uniqueness of teachers in North Carolina are listed in right box.

Tatle A 3urenary of il LAl ference
Teachers 'mservige 23ucatien cppertunities

(i Ersdyent teachers behavor

303N similarities Mortn Carolina

*Developing ¥ *Specishizenares  |*Evaluation techneque |
Lurticuium material  f o (item 1) (item !
|

Hiter T *Attending profes- ¥ instructional !
*Labor atory cional meeting methogs
echmique teme) , (item {1tem 4,
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(item 37 “Instructional
*Attending urofesswn-i methus { iten )

i meeting ( 1tem

1Y Needs
Japan Jimiiarities North Carniing

» TEvalualicrn “echnigue ; “Laboratory TAtlengIng srore B
Witem 7) techmaue { item 6) |courses (item ™) |
*Instructionai ! i *Attenging graguate |

{methods « item 4 |courses (item 3

In terms of teacher autonomy, the following items are identified as

Irequent teachers behavior in Japan and in North Carolina through the

observation of Table 7.

Japan
-/ amays stive lo give my best when | feach and prepare far my science o/ass
fitem 7, mean scare 3 17, N=d87)

- Insicke and oulside leaching actvives, 8 teacher must aways demonstrare and
gve authentic winessig lo Jove far chidhen. human bemng and edication (item
9 mean scare 303 N=477).

- 1 know how fo establish cooperation and mamnlai Harmonious regtionsips
with others in the schoof and m the communilty (item 10 mean scare 282
N=476)

- | requisnly read journals and other publications concerned wmith soence
teachng. scentifc developments. amd saence refated issves (lem 2 mean
scare 2871, N=486)
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(Cont. Table 7

' regular v read 1ournals ana cther publications concerned with science t23ch'ng, 22tentine

gevelopments. and science related issues

5.1 make an erfort to contact prorfessionals anc organizations tlccal. nationai. nternationaly in
my field to provide enrichment to my teaching.

-+ extena my knowledae and understanding o1 students and their environment thri ¢orslans
v1s1tations and contacts with maviduals ang organizations 10 the commumity

T Within the past three vears. . Nave subMITteo at ieds! one articie or other manussr ot reiaten
to science teaching tor publication in a professional journal or other publications

v Within the past three vears. | have participated n egucational pro1ects 1 curricuium

researen study, cevelopment of innovative curriculum materiais, ete )

! 3lwavs strive to give my best when | teach and prepare for my science class.

I am proud of being a science teacher.

insice ang outside 1eaching activities. 3 teacher must alwavs cgemonstrate ana grve authents

witnessing to love tor children, human being and egucation

~= . know now 10 establish cooperation ang maintain harmonIous reidtionships with Jtners 1 tne

school and 1n the community

inguisitiveness. apen-mingedness. generos:ity, anc a well-directed sense of  agaress venecs

are necessary tras of a science teacher.

Leagership 1s an invaluable quality of 3 science teacher.

F

W N

13 1 have developed mstructional materials suited to stucent abihty levels and reievant 1o
classroom obrectives.
. i~ have developed microcomputer hased science lessons for my clase.

- Inquisitveness, gpen-mindeahess, generosity and a wefl drected sense of
QT OSIVENESS &€ NECessaY VIS of 4 sSace leacher (ifem 17, mean score
273 N=d67)

North Carolins

- Inssde and oulside leaclhing activities, a leacher must aways demanstrate and
Gve authentic witnessing lo fove for chiden, human beng and educaton (item
S, mean score 480 N=177)

- [ know Now 10 asIsbisl) cooparation and mamisw) Narmonious relabonshps
with others i the schoof and in the commuily (tem 70 mean scare 468
N=177),

-/ aways stive lo gve my best when / teach and prepare for my science olass
(em 7, mean score 456, N=178)

- Inquisitveness, open-mindedhess, generosty and a well drected sense of
QT OSSIVEVIOSS &S NOCOSSAY Vals of 3 sosice leacher (ilem 717, mean scars
450 N-=175)

r B ]
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- LOadership IS an nvanable Gually of Soence 18achers (item 12 mesn score
421, N=179)

Doing the best (item 7). love for children titem 9). develeping a
cooperative relationship (item 10), and positive attitude (1tem 11) are
identified as frequent teachers behaviors by both samples. In addition
taking leadership (item 12) is identified as frequent teachers behavior by
the sample in North Carolina. On the other hand. regular reading of
professional journals or other publications (item 2) is identified as frequent

leachers behavior by Japanese teachers.

With regard 10 1eachers confidences, the [ollowing items are

. identied by teachers 1n each sample through the observation of Table 5.

Japan
-/ aways stive to gve my best when / 1each 10 prépare Iar my science oass

(tem 7. 846%, Nxd54)

- InSicle and oulside 183Cing ScOVIDES, @ 188ChE 111ust AWaYS demonsoale and
gve authentc winessmg lo fove far chvidren, human being and edication (item
9 708%, N=ddf)

-/ know how 1o establish coqperation and mamtain harmonious relationsiyps
mith owers in e sohool and i the communty filem 10 63 8%, N=d56)

- Inqursitiveness, open mmd, generastly, and a wel-drected sense of
AQFESSIVENESS Are NEcessay rants of scence leachers (item 171, 57 9%,
N=432)

-/ am alveast with on-gong curmiculum projects and refated develgoments in my
leaching lredd (item 1, 51.2%, N=453)

Narth Carolins
-/ know how 1o establishh cooperaton and manian harmorious relatonships
withh others i 1he school and in the commumity (tem 10, 99 4%, Nm172)

©
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- INSIce 8110 OUINIGO 1880/NNg SCUVIDBS. 8 188Cher must aways demonstrate and
qave authenic winessig 1o fove far chiiden, human being and edicaton (item
9 2K N=162)

- | aways strve o give my best when [ feach and prapare far my soence class
(1tem 7, 97. 7%, Nei77)

-/ am alreast with on-gomg cumiculum profects and related developments in my
resching heid (tem 1. 3. 7%, N=i75)

‘Colluboration titem 1077, "Doing best (item 7)", "Positive attitude in
daily Itfe item 111", "Love for children {1item 9J°, and "paying attention 1o
on-going Curriculum projects iitem 11 are identified as teachers area of

conlidence by elementary teachers in Japan and North Carolina.

‘ The following items are identified as teachers’ needs related by the

samples in Japan and North C .rolina through the observation of Table 8.

Japan
- / extend my knowledge and understandng of students and thes environment

Yru constant visitations and conlacts with mdvidkials ana arganizations i the
commusly (item 4 64 1% Nad54).

- / have developed instuctional matenals suited to student abilly levels and
refevant lo cassroom olyecbves (ltem 13 56.5% N=457)

- / have developed microcomputer based soence /essons far my ciass (item 14
0 5% N=449)

-/ make an effart o contact professionals and argamizanons flocal nabonal
mlarnatonal) i my feld fo provide srnichment on my feachng (item 3. 49.1%
N=d52)

- Within the past tfree years, / have participated in educal . projects
feumcuium, research study. development of mnovative curicuium malenals, éfc)
(item 6, 40.8% N=439)

N
r
™

©
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) Tp,’:gngr" autonomy Tor acqu "mg knowlegge ;md 2kl

t tems | JAPAN | NORTH CAROLINA
f 1 l
| N STRENGTH ! NEEDS | N | STRENGTM | NEEDS
t |as3| S12 3o | 175 | 937 5.1
|2 s 371 2221 172 | 762 221
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[tems

It gbreast with in going curriculum projects and related developments in my '=aching
f18id

- 'regularly read journals and othér cubhications concerned with sgience teacting, sclentific
developments, and science related 1ssues

I Tmabe an eftirt tocontact professierals and organiZations ‘local, natom 3t aternattinalt g
my fiald ta provida anr ichment to my teaching

4 Cedtend my browledge and under standing of students and their environment thr u canstant

vi2tanians ang contacts with individuals and or ganizations 1n 1he community
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(Cont. Thie 8

n

Within the past three vears, | have submitted at least one article or other manuscript relateg
‘g science teaChing 1or pubiicanion 1n 3 protessionai ;ournat or ather pudlications

£ Within the past three years, | have participated 1n educational projects ( curriculum
research stu™  deveiopment of innovative curricuium materials, etc. )

T 1 always strve to give my best when | wach and prepare for my science ¢13s3
. am proud of being 3 science teacher

< K

insige and outstae teaching activities, 3 teacher must 3lwavs cemonstrate and grve quthent:e

witnessing 10 love tor children, human Deing and sgucation

10 ! know how to establish cooperation and maintain harmonigus relationchips with others in the
school and 1n the communmity

11 iInguisitiveness, open-mingdedness, generosity, and awell-mirected cente of - aqgresiivensess
ar e necessary traits or a science teacher

12 Leadership 15 an invaluable qualty of 3 <crence teacher

. have geveloped Inslructional MAter1ais 1.ited 10 Steent b ity L AVRIS and reievan? '

Slacsraom ubectves

-4 . nave deveioped microcomputer DASEN SCIEnce 1eSSoNs 10r My £i3ss

North Carolina

- / have developed microcomputer based scrence fessons far my olass (item 14
80 9% N=165)

. - Withe e past tiree yoars, / have subymitied al jeast one tcle ar other
manuscnpt refared o soence leaching far publication m a professions/ fournal
ar othey pubdicasons (item 5 23 1% N=163)

- Within the past three years, / have participated in educabonal projects

(ourmcusium, researc study. development of inovalive CUTICUM malensls. elc.)
(item 6, 25.9% AN=170)

- | reguiarly read journals and other pubbcations concermed wit scrence

leacling scentiic development's and soence refaled issues (item 2. 22 1%

N=17C

-/ make an effart Io coniact professonals and arganizations (local natondl,

inlernaonal) in my hefd to provicke exricliment on my teaching (tem 3. 21.7%

AN=171)

Interaction with professional people (item ) participating in
educativnal projects {item 0), and developing computer based science Jessons
litem 14) are identified as needs by both samples. In addition. need for

. interaction with the local communities titem 4) and developing instructional

ERIC oY
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materials titem 13) are identified by Japanese samples. On the other hand,
need for reading professional publications fitem 2) and writing professional

papers litem 5) are identified by the sample in North Carolina.

Similarities and differences in self-reported teacher autonomy are
summarized in Table 9. The items identified in both samples, which are
considered as similarities, are listed in the middle box. The items identified
only in Japan, which are considered as uniqueness of Japanese teachers, are
listed in the left box. The items identified only in North Carolina, which are
considered as uniquenesses of teachers in North Carolina, are listed in right

box.

61



Table 2 Summary of simiiarinies ang differences

Autonomy for acquiring the knowledge and skills

1) Frequent teacrars tehavior

Japan Similarities North Carolina
1 i
?*Peamng Jour nals T"‘Domg the best (item 7) |*Lsaaer$nzg {1tem f
Citem 1) *Love for children (ttem 112 i
9)
*Cotlaboration (1tem {0} l
i *Ingursitiveness 1 1tem |
‘ RD)
e Cantidense
3pAnN SHALArities Morth Caroling

i*Collaboration « 1tem 10 |

|*Dong pest ( 1tem 7

*Inquisitivenass { itam

RN

*{ gve for chilgren (1tem

Y)

*Pay1tng the attertion {o

on-goIng curriculum
item !

-

(1113 Neeas
Japan

Similarities

North Caroina

I nteraction with
gcmloren vitem 4)
*Developing
Instructional
;mater-als yitem

A

|

*Interaction with Frotes-
5003z (tem 7))
*Parthinipating
educativng] pr oject {lem
it)

*Deveioping compuer
based £lass (1tem 13)

* ££8011g 10Urnais
{1tem )
*Submiting profes-
sional paper {1lem S)

o~

Ly
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The self | obiect

The following items are identified as frequent teachers behavior in

Japan and North Carolina, through the observation of Table 10,

Japan
- | encourage chiidren lo be aware of and respond m a posiive manner fo beainy
and arderiness i lisher environment (item 3, mesn scare 310, Nud89).

- | encourage ofviden to acquire the abiity fo cbserve things and  evenis n
ardker fo parceive and identily them (item 10 mean scare 109 N=486)

- | atvays affow chidren fo sense and farmuiale the existence of problem (item 2
mean score 3.04 Ned®),

- | atways gve ofiidren the chance Io be meigued by alyects and events in
risher environment and be curious about Iisfher suroundngs (item 1. mean
seare 223 N=df9)

. - | encourage ciddren ro show wilingness to expose ther lentalive idkeas and
explanabons fo others and recansxder ther tunking in 4901 of the data ar land
prem 5 mean score 283 N=df7)

Nortb Carolins
- | encourage ohildren to acquire the abity fo observe hngs and evenis in arder
fo perceyve and 1oendly biem (item 10, mean scare 44 Nm=176)

- | encourage ohiiden to be aware of and respond i1 a positve manner lo beauty
and arganzanon in lisher emironment (item J. méan scare 428, N=179)

- | aways gve owiden the chance lo be migued by alyects and evenis i
Msher enviconment (lfem 1, mean scare 423 N=187)

- / ancourage ofiden fo show willingness lo expose thes lenlabve rdeas and
expianarons o obhars and reconsider ther tunking in 4t of data at hand ( item
5 mean scae 418 N=7187).

- | alow children o fave a arical and questoning allituce toward unsupparted
inferences and hypothess (tem 6, mean score 414 N=176).

, -
Jor

EKC

Aruitoxt provided by Eic:



Tapie 10

fr cC : !

l items JAPAN NORTH CAROLINA
r T
! EXPERIENCE (N) VALUE (N) | EXPERIENCE IN) | VALUE (N)
; . —1 '
[ ' 293 (489) 315 (466 422 (181 | 280 (180) !
1 |
{ 2 z.04 (490 {359 (466) 382 (179) 270 (174 ’
i v . 1 :
| 2 3.10 (489) 361 467) 428 (179 | 275 (119 |
L ‘
) 261 (B3 1 321 (465 394 U180) | 266 150
o5 283 (430) I 335 W65 | 418 (an 272 G
; Ceam ' i i
|6 225 (7Y pg2 WS L gag (7 1 2ea (176
[ | N '
i _ 1 :
| ; 250 (489 ; 292 1963 2124 mm} V53 (173) g
. 3 | 236 4tb) | 2gp 14bO) 404 (176) | 166 174
$ .
i
9 154 (485) 220 (459) 340 (1TH 239 07 T
| i
L 10 309 “36); 356 (465 442 1176 ‘ 281 iimy
| |
fop L 2po (489 }s 29g (465) | 7m0 (177 . 254 1178 |
13 f i {
i b N
’ 12 235 488) 1 397 1463 355 (178) . 48 177)
{
§ 13 2 25 {49 26 (466) 167 (178) ! SBA (175)
i 1 !
x‘ 14 266 (489 308 [(465) 211 (177 { 247 (174)
Ce b T ase | 245 abd) T2t L 2300
a :
}
| 16 2.15 {487) ’ 281  (464) 406 (179) 1 267 (178)
! i
b osp ey P22 w4es) L ng2 1T L 257 (176
: | | I
| 18 238 (488) | 307 (463 % 358 (179 | 253 174)
: { '
Note  JAPAN 4 - Very often. 1 - Never n experience scale
. 4 - Most impsriant, 1 - Least important in vaiye sale

NC. S-ery often, 1- Never in experience scale
S~ Hgh VAR, | - LW Valu In Jalug Scale

ERIC 64




54

«Cont. Table 1U)

Hems

1. 1 always givechtidren the chance 0 be 1ntrigued by ob1ects angd events in mssher
environment.

3 1 always allow chiidren to sense and formulate the existence cf 8 problem

T encourans children t be aware of and respond 1n a pesitive manner 10 neauty ang

organization n his/her envircnment.
{ allow children to use rational and creative thinking ap1hities when attempting to explain
discrepant events, and point out contradictions ameng ceemingly unrelatea phenomena.
£ | encourage children 1o show willingness 10 expose their tentative 10235 and explanauons to
others and reconsider their thinking in light of data at hang.

% | allow children to have a critical and questioning attitude towar s unsupported nrerences arc
hvpotheses { Behef n cause angd effect ).
. encourage cnildren 10 alwavs test nypotheses 1n a rationai manner
i allow children to appreciate the inter-relatedness of science. tecnnology, ang soclety.
{ encourage children to recogmize the Jim3tations of scientif*c modes of Inauiry ., and ther
awareness for need of different approaches as affected bv economic. peveholdgicat, or
religicus factors 1n any proposed solutions.

10. 1 encourage chyidren to acquire the ab1lity to observe things and events in order to perceive

and identify them.
11. 1 encourage chidren to scquire the ab1lity to sort out for classfication arJ formuiate
. tentative inferences and hypotheses o 1dentify and explain natural phenc nena.

12, | encourage children to acquire the ab1l1ty to recall the proper experiences and generate
relevant data to verify tentative if-then statements and suogest procedures for testind it
experimentatly. -

: 3. | encourage chiidren to acquire the abihty to gather cescriplive and cuantitative imisrmation
nesged for developing or testing hypotheses.

14 1 allow children to have plenty of chance to desicn and construct laboratory experments and
apparatus, \n orger 10 0Dtan 03t3. verify hypetheses, 2ng select suitabie materiaic,
equipment, etc...

15, | encourage children to dentify the yariables that materially influence given 1nstruclions 'n
a system and formulate the critical model for explanation.

16 | encourage children to gemenstrate knpw ledge of facts, conventione, SequUences
ciassifications, criterta, and draw on the know leage ¢” concepts. laws and pr NCIPIRS 14T use
n classroom and in their environment.

17 | encourage children to applv generalizations to spec:?"< Cases and i Jeveiod Turiher
nvestigations 1n uatly hife technology and o1ty

5. encourage chiidren to communicate scientif1c InTormation ang NIngings 1o otner . cratly ang
in writing, by means of describing the purpose of study, orocess of 1nguIry, conclusions,
applications. etc. 1n words that Tacilitate understanding n hissher reacersor Zteners.

N

.\fl (X) .

Developing curiosity litem 1) and appreciation for nature (item 3),

observation skills (item 10) and empirical explanations skills litem 5) are

. identified in both samples. In addition, sensing and formulating the

» -
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existence of problems titem 2) are identified as teachers frequent behaviors
by the Japanese samples. On the other hand, critical and questioning
attitude toward unsupported inferences (item 6) are identified as frequent

behaviors by samples in North Carolina.

The following items are 1dentified as confidences by samples in Japan

and in North Carolina, as shown in Table 11.

-

Japan :
- / encourage chidren fo acquire the abiity fo observe Dings and evenls i arder
fo percerve and Zentiy them (item 10, 80 7%. N=g55).

-/ atvays alfow children fo sence and farmulate the existence of @ probfem (rtem

- / ancourage cidren lo be aware of and respond /1 & positive manner 1o besuly
and argamzaton i lsher enviconment (ftem 3. 77.0%, Neddb),

- / aways gve dhiden chance o be inlngued by abyects and evenils i1 lisher
anvironment (item 1, 74 4%, Nedb5)

- / encourage chidhen to show wilingness 1o expose bier lenfabve ideas and
XDIENALONS 10 oLers &0 reconsicer ther anking in 4gnt of dala at hand (item
5 6471% Nads3)

North Carofins
- ] aways gve awidren chance 1o be miigued by olyecls and events in nsher
envronment (item 1, 100 0%, N=180)

- | encourage oiidren o be aware of and respond in a positive manner o beauly
and arganizaton m hsther enwonment (lfem 3. 99, 4%. N=178).

- / encourage chidhen o acquire the abiity fo abserve lungs and evenls in arder
to percefve and identily them (item 10, 98.9%, N=175)

- / encourage chiidren to show wilingness fo expose ther lenfabve ideas and
explananans fo others and reconsider ther tnking m 4ght of dala al /810 fitem
5 97.2% N=160)

EC Ct’)
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-/ aways slow chidren lo sense and farmuale ihe existence ol a prabiem (item
2 971% N=174)

Developing curiosity (item 1) and appreciation for nature titem 3).
observation skills (item 10). empirical explanations skills (item 5) and
sensing and formulating the existence of problems (item 2) are identified in

both samples.

The following items are identified as needs by teachers in Japan and

North Carolina, through the observation of Table 1 1.

Japan

- / encourage chidrer. io acquire the alxity to recal te praper expenences and
gonerale refevant dala fo veriy lenfalive iithen statements and suggest
procedres far lestng it experimenially (tem 12 49.7%, N=455)

. -/ encourage childhen o acquire the abilily to gather desopbve and quantiatve
smifarmavon needed far developing ar lesting hypothesss fitem 13, 47 7%,
N=g55)

- / encourage children fo communicate soienbific infarmation and findings fo
others, araly and in writng, by means of describing the purpose of study, process
of QY. CHIHUSIONS, BppICanons. elc. in words that 1acxbtale undersianang »
NSher reackrs ar KStenars (item 18, 43 4%, Nedb3)

Naréh Caroline

-/ allow chidren fo have plenty of chances fo design and construct labaralary
expaIments &nd snparalus, i arder to oblain dats, verry hypotheses, and select
Suiabie malerrdls, equipm: i, sic (tem 14 207%, N=1/4)

-/ encourage chiiden lo idently the vanabies that malenally mbvence gven
NSTUCTON #1 & system and formulate the aticel mode/ for explanation (item 15
76.5%. N=175)

- / encourage childen 1o commuvcate saentiic afarmaton and fndngs o
others. aorally and i writhg, by means of describing the purpase of stuay, process
of Qury. conclusions, applications, elc. in wards tar faciitate uwnosrsianding in
fisther readers or fisteners (jtem 18, 11.5% A=174)

ERIC 67

Full Tt Provided by ERIC.
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‘Cont Table i1}

ltems

1
[

(F2RAN.

<

! always give children the chance to be intrigued by objects and events 1n fis/her
environment.

I always allow children to sense and formulate the existence of a problem.

1 encourage chidren to be aware of ang respond 1n 8 positive manner 10 beauty and
urganization in his/her environment.

| allow children to use rational ana crestive thinking abilities when attempting to explain
discrepant events, and point out contradictions among seemingly unrelated phenomena.

{ encourage children to show willingness to expose their tentative ideas and explanations to
others and reconsider their thinking in lght of data at hand.

i allow children to have acritical and questioning attitude toward unsupported inferences ang
hypotheses ( Beltef in couse and effect ).

t encourage children 1o alwavs test hypotheses 1n a rational manner

i alluw chaldren 10 appreciate the inter - relatednesy of science, technglogy, s soutet

| encourage chiidren to recognize tne limitations of scientific modes of inquiry, ang their
awareness for nieed of different approaches as affected by sconom g, Syychological, or
religious factors in any proposeo solutions.

tencourage children 10 auquire the abihity to observe things and events i crder 1o oer oive
and identify them.

- 1 encourage children to aoquire the ability to surt out for classification and for mulate

tentative inferences and hypothieses to sdentify and explan natural phenomena

" encour a0 children to acguir e the ability to recall the proper experiences and gener ate
relevant data to ver ify tentative if-tnen statements ang suggest procegures for testing it
experimentally.

I encourage children to acquire the ability to gather gescriptive and quant'tative infor matian
needed for developing or testing hypotheses.

1 allow children to have plenty of chance to design and constr uct jaboratory exper Iments ang
apparatus, in order to obtain data, verify hypoineses, and select suitable materials,
equipment, etc. .

P encour age children to 1dentify the variatles that materia!’y influence given irstructions
a system and formuiate the critical mooel for explanation.

| encourage children to demonstrate knowledge of facts, conventions, sequences
classyfications, criteria, and draw on the knowledge of concepts, laws and principles for use
nclassroom and in their environment.

ir. vencourage chiidren to apply generalizauicns o specific cases and to cevelop turther

investigations 1n daly tife technology and society.

I encourage chiidren to communicate scientific information and fingings 10 others., craliy ang
dewriting, Uy means of describing the purpose of study. process of inquiry, <onglustons,
applications, etc. in words that facilitate understanding 1n his/her readers or iisteners

Commonly identified teachers need in botn samples is only

developing communication skills titem 18) Inquiry skills related to

planning and implementing an investigation item 121 and a science process

3N
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skills related 1o gathering data and information titem 13) are identified as
teachers needs by Japanese sample. Designing experiment litem 14} and
identifying variables (item 15) are identified as teachers needs among

objectives by North Carolina samples.

Similarities and differences in self reported teaching objectives are
summarized in Table 12. In Table 12, the items identified in both samples,
which are considered as similarities, are listed in the middle box. The items
identified in Japanese samples. which are considered as uniqueness of
Japanese teachers, are listed in the left box. The items identified in North
Carolina samples, which are considered as uniquenesses of teachers in North

Carolina, are listed in right box.

Tabie 12 Summary of 2imilarities ang gifferences

1ectives
SrANLENT TEAlners Lenaviar
Japan Simuarities MOrtn Caroiing
f v
* Sensing & formulating “Curiosity {1tem 1) & * Critical thinking
lthe existence of problem appreciation for natura skills & question-

|
|

ibar { - -:‘| N mee L e ®
iterm 2 (tem 3 ng aItGSE tem i) |

1

1 * Observation (item 10}
, * Explanaiton { item S)
{

i

7
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tCont. Table 12)

111 Configence
Japan Similarities North Carciina

{ T

*Curiosity (item 17 &
appreciation for nature
! {item 3)

, * Observation (item 10)
| * Explanaiton item 5)

‘ * Sensing & formulating
! i
!
L

H

e i oo~ )

. "eexistence of preblem

citem 2) ! |
f111) Needs
Japan Simlarities North Caroling
= Gather ing gata & , *Communication i =Designing expert- |
’ | nformation (item 13)1 0 tem 18) . mentation (1tem 14)
C Tinquiry skills Citemy | *tdenhifying var1anies |
12) | i (item 15) |
! * ;‘
“g _ N o

The following items are identified as ‘requent teachers' behavior by

samples in Japan and in North Carolina through the observation of Table 13.

Japan
- / utiize various teacling faoiities such as labaratary classroom, and schoo!
grounds ;,1 my dass (item 2, mean scare 337 Nead0)

- | utize vanous teaching strategres such as problem solving case studtes and
domonsrarons i my <iass (tem 7, mean score 2. 96 N=489)
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Taple i2
(2} TeacnIng metndas ang slrateqies
5 ! ! !
i items | JAPANS® ' NORTH CAROLINA® ’
f H L
f ! B ;
i ‘ EXPERIENCE (N){ VALUE (N) EXPERIENCE (W) l VALUE (N) J‘
) i . . i
. L 286 (<89) , o 3F (60 | 434 179, 281 U7 1
b , - ’ —~
! ! i ]
: 2 ! 337 (480 f 3 44 (460) 3 409 0179y ¢ 277 (176) l
o Doy HBE 3y A4S L zgr UTEY S  fe=g 1R
LG : 257  1490) § 312 (458) § 427 80 27478 a
. ' t { .
! f i M ;
b e (139 14901 | 2571456) 1 2gg (17T 1 g0 (174)
*: { i ' _}
| ' o |
3 i 24y 9851 300 o) [ 390 w087 074,
L a i : j

Nuls  # JAPAN 4 - Very often, 1 - Never in experience scale

A - Most impertant, 1 - Least important in value sca'e
*NC 5 - Very often, 1- Never in experience scaie
I - High value, 1 - Liw value In value scale

Items

C».

[N 4 I %

. 401008 wari0us (eacning Stralegies Such as traulry, Case 3luoies, 3nC Cemonstraticn o My
i i
. 114128 Var10US 1eacn ng Taciities such @s .apor atory,, C.8s5730m, 3NG SCNCOI ¢ ounds in My
1355
utilize various 1ac hities avatiab!ie in the community Such s aCience Centers, Museums, 38
natural areas 1n my class
; Make use o1 aut1ovisual cevices and materials or teaching.
I mare use of acomputer to teach selected science topics

LSE var 10Us KING5 o7 evalualion INSIruments 10 measure coaniiive, process  aills, ang
ANtrtudes

North Carolina
- | ulize varous 18a0’Wig sUaleges such as niqury, case studes, and
demonshaton i my oass (ifem 1, mean scare 4.34 N=178)

- | make use of vanous kinds of audbovisual devices and marenals Ior 1eachng
(item 4 mean scare 427, N=180)

o~
<



Utilizing various teaching strategies titem 1) is identified as frequent
teachers behavior by the samples in Japan and in North Carolina. In
addition, using the school facilities (item 2) is identified as teachers’ frequent
behavior by the sample in Japan. On the other hand, using audiovisual
equipment litem 4) is identified as frequent teachers’ behavior by the

sample in North Carolina.

The following items are identified as teachers areas of confidences by

the sample in each country through the observation of Table 14.

Japan
- 1 make use of varrous faciites such as Ibaratary, classroom, and sahooy
. Gounds in my oass (ilem 2, 89.6%. N=460)

- | uthze vanous leacling straleges such as nqury, case studes, and
aemonsiralion m my class (itkm 1, 702%, N=459)

Narth Carolina
;‘L matke use of audovisual devices and malarndls far teacling (ftem 4 98 3%,
178)

-/ utlize varrous feaching stralegres Such as mQury, case studes, and
aemonsirabon &1 my olass (item 7. 97.2%, N=175).

Utilizing various Finds of teaching strategies {item 1) is identified as
teachers’ confidence in both samples. In addition, using the school facilities
litem 2) is identified as teachers’ confidence by the sample in Japan. On the
other hand, using audiovisual equipment (item 4} is identified as teachers’

confidence by the sample in North Carolina.

©
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Table 14
Bercentages of teachere wno perceived Strength” and ‘Meegs

(D) T2acning methyas ang strategy %)

T )
items | JAPAN § NORTH CAROLINA |
: ; ;, ’ T T :
| ™ ISTRENGTH|NEEDS ;| M | STRENGTH ; NEEDS .
? ! ‘ ! 1
| 9 70w | 2ak |1 ¥ 972 1y !
| S 4 i 4 ——
{ — ; ; ‘
(2| RV e . Boj 17 %0 | 28 |
. | :
] 0 H l I i f
10456 | 207 0 8841174l A2 ! orag !
! | . i .
; a | 456; <720 43.0! 178 83 | 06 §
. ! ! | : ]
i ) K i
} 5 1 %6, 29 240174 1 610 1298
J 1 1 , ? [
| | as7 685 | e | 174 94.3 } 46
L6 5 7 1 . .
L] 1 l 1
. [tems

I 1 utihze varous teaching strategres such as 1nquiry, c3se studies, and cemonstrations in my
class.

*utihze vartous teaching Tactinies cucn as laboratory, £1assmoom , ang senool grounas i my
class.

utihize varopus 1acthities avattable 1n the community such as science Centers, museums. and
~3tural areas N my ~lass

- MAKE USe 07 3uaIoVISUdl MevICes ang Mater'als 1or featning

. Make use of 3 computer <0 teach seiecied science opics

I use various Kings of evaiuation instruments 1o measure cognitive, progess sk1lls, ang
Fotuges.

g»l

goen L

The following items are identified as teachers needs in each sample

through the observation of Table 14.

Japan
- | ubkze various facibes avalable in the communily such as scrence centers,
MUSOUMS. ANQ NARNY FO3s 11 c/3ss (ifem 3 689 4%, Nuds8)

-/ make use of & compuler o leach selacted scrance lopics (tem 5 52 4%
N=d58)

u,}
N
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Narth Carolira
h/:mtamafa computer fo leach selected sasnce Iopvcs (item 5 29 6%,
176}

- | utiize varfous faciives avaiaiie i the communily S 3s Saence centers,
ITRISOUImS. &1d nalursl areas i oass (item 3, 14 9%, Ne174)

Using a computer (item 5) and using the facilities outside of schools (item

31are 1dentified as teachers needs by both samples.

Simularities and differences in sell reported teaching methods and
strategies are summarized in Table 15. In Table 15, the items idenufied in
both samples, which are considered as similarities. are listed 1n the middle
box. The items identified by the Japanese sample, which are considered as
uniqueness of Japanese teachers, are listed in the left box. The items
identified by the North Carolina sample, which are considered as uniqueness

of teachers in North Carolina, are listed in right box.

oy~
Y]



Tanle 15 Summary of sxmiiarities ang qifferences

Teacming metnogs 2ng S7ratecies

1) Frequent teachers' behavior

Japan Similarities North Carolina

;
{ *Using Tacihities 1n | *Various teaching ‘ *Using augiovisual
| scnoot { 1tem 2) strategies (1tem 1) | equipment ¢ item 4)

N N~ XA -
) Jontiderce

Japan Swnlarities Norsn Cargnina

. *Using facr!ities in ! *varicus teaching | Using audicvisua!

Cosennol (ttem 2) ¢ strategies (ftem 1t o eguipment (rtem 4 :

{111) Neags
. Japan Simriarities Nortn Caroing

*Using the facilities f |
in *he'r commuritty ﬁ
(1tem X) 1 .
*Using computer
{tem T)

b e s e §
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Major findi
The analysis of elementary science teachers self-reported activities
resulted in identifying the following similarities and differences in Japan and

North Carolina.

1. Academic background

Similarities

- Possessing the knowledge in psychology and Mathematics is perceived
as a strong background by elementary science teachers in Japan and
North Carolina.

- Possessing the knowledge in Psvchology 13 perceived as aconfident
area of background by elementary science teachers.

Differences _

. - Possessing a strong background in science education rather than
science content is perceived as one of the frequent behaviors by the
sample in Japan. On the other hand, possessing the strong background
1s perceived as one of the frequent behaviors by the sample in North
Caroiina.

- Japanese elementary teachers feel confident in the mathematics skills
and knowledge in science education. On the other hand K-6 teachers
in North Carolina feel confident in terms of professional knowledge
such as pedagogy and curriculum development,

- In Japan. the items related to general knowledge and pedagogical
knowledge are perceived as needs. On the other hand. science
knowledge is perceived as needs by elementary teachers in North
Carolina.

2. Teachers Opportuniti¢s for Training

Similarities

~1
-1
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- Updating knowledge in one’s speciality area and attending meetings
on science teaching are perceived as frequent teachers behaviors by
elementary teachers both in Japan and North Carolina.

- Updating specialized knowledge is perceived as a confidence by
elementary teachers in both samples.

- Updating the knowledge about laboratory skills is perceived as a need
by elementary teachers in both samples.

Differences

- Updating knowledge on developing curriculum maierials and
laboratory technique are perceived frequent teachers behavior in
Japan. On the other hand, updating knowledge of evaluatic.1 methods
and instructional methods are perceived as frequent teachers
behaviors.

- Updating the knowledge in evaluation techniques and instructional
methods are perceived as teachers confidences by the sample in
North Carolina. Attending the professional meetings and updating the
knowledge in development of curriculum material are identified as
teachers confidences.

- Needs for updating the knowledge on evaluation techniques and
updating the knowledge of instructional methods are perceived by the
sample in Japan. On the other hand. needs for participating graduate
courses and short term inservice traming are perceived as teachers
needs by samples in North Carolina.

Teachers’ Autonomy for Acquiring the Knowledge and Skills in
Teaching
Similarities

- Doing the best, love for children, deveioping a cooperative
relationship, and positive attitude are perceived as frequent
teachers behaviors by both samples.

~]

U .
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- Collaboration . "Doing best . "Positive attitude in daily life". Love for
children”. and "paying attention 10 on-going curriculum projects are
perceived as teachers confidences by elementary teachers in Japan
and North Carolina.

- Interaction with professional people, participating with educazional
projects, and developing computer based science lessons are perceived
as needs by both samples.

Differences

- Taking leadership is perceived as frequent teachers' behavior bv the
sample in North Carolina. On the other hand, regular reading of
professional journals or other publications is perceived as frequent
teachers behavior by jJapanese teachers.

- Needs for interaction with the local communities and developing the
instructional materials are perceived by the Japanese samples. On the
other hand. needs for reading professional publications and and
writing professional papers are perceived by the sample in North
Carolina.

I I Ql ves

Similarities
- Developing curiosity and appreciation for nature, observation skills
and empirical explanations skills are perceived in both samples.

- Developing curiosity and appreciation for nature, observation skills,
empirical explanations skills and sensing and for mulating the
existence of problems are perceived as teachers confidences in both
samples.

- Commonly perceived as teachers' need in both samples is developing
communication skills.

Differences

- Sensing and formulating the existence of problems is perceived as
teachers frequent behavior by the Japanese sample. On the other
hand. critical and questioning attitudes toward unsupported
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inferences is perceived as {requent teachers behavior by the sample
in North Carolina.

- Inquiry skills related to planning and implementing an investigation
and science process skills related to gathering data and information
are perceived as teachers' needs by the Japanese sample. Designing
experiments and identifying variables are perceived as teachers
needs among objectives by the sample in North Carolina.

Science Teachine Method

Similarities
- Uiilizing various teaching strategies is perceived as frequent teachers
behavior by the samples in Japan and in North Carolina.

- (ilizing various kinds of teaching strategies is perceived as teachers
confidence in both samples.

- Using computer and using the facilities outside of schools are
perceived as teachers needs by both samples.

Differences

- Using the >chool facilities is perceived as teachers [requent behavior
bv the sample in Japan. On the other hand. using audiovisual
equipment is perceived as frequent teachers behavior bv the sample
in North Carolina.

- Using the school facilities is perceived as a teachers area of contidence
by the sample in Japan. On the other hand. using audiovisual
equipment s perceived as teachers confidence by the sample in North
Carolina.

$u



Chapter §
Giscussion and Coscfvsion

This chapter includes:
a) A Discussion of Research Questions
b) Limitation of This Study

¢) Conclusion Based on the Results

A Discussion of Research Questions

Research Question 1. what are the 1gentifiabie differences, if any, in the
seif-reperted academic backarounds of elementary science teachers i
Japan ang hortn Caroiing”™

This study revealed that elementary teachers in both samples
perceived that they have weak backgrounds in science content. This study
also revealed that Japanese teachers perceived confidence in science
education rather than broader perspectives of education. Japanese
elementary teachers perceived the need for having the broader perspectives
such as knowledge and skills on curriculum development, and non-science
disciplines. Yoshida (1990) indicated that there is a lack of professors
teaching pedagogy such as curriculum theories in non-teacher training
institutions in Japan. Teachers in North Carolina are confident in curriculum
development and the broader perspectives of education. Japanese faculties,
lead teachers, and administrators should look for efective wavs to make

teachers confident in pedagogical knowledge.

51
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With regard to science education courses, this study revealed that
American teachers pe-ceived a need for science education courses.
According to the survey of American teachers in the United States - Japan
Cooperative project. 97% of preservice institutions {N=185) are offering less
than 5 semester hours of science education courses to prospective

elementary teachers Coble, C. R, Mattheis, F. E., & Spooner, W.E., 1990,

On the other hand, Japanese elementary teachers perceived that thev
are confident in the area of science education. Though this study revealed
that Japanese elementary teachers are confident in their science education
background other than their science content background, it was reported by
Nakavama 11990) that, even in elementary preservice programs. there is
more attention to academic science courses and less attention 1o integrating
science courses into education. There seems to be need for developing and
offering enough science education courses which integrate science and

education.

Research Question 2. vnrat are the 1gentifiapie Jifferences f any, ' the
seif-reported teacners inservice egucation opportunities of siementary
3¢ ence reachers indapan and Nortn Carolina?

This study revealed that teachers in both samples perceived they are
Irequently updating their specialized knowledge. It should be noted that

this does not always mean they are updating their knowledge in science

@g)
[ o)
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content. In the questionnaire, it was written ' Wiz the past three vears. /
have updated my knowledge in gV specialized area.’ However, other items

1n this survey refer to inservice programs related to science teaching.

According to data from the self-report type questionnaire, American
teachers are more likely {0 attend acaremic courses to update knowledge
than Japanese teachers are. This difference might be attributed to the
availability of graduate schools to teachers. In North Carolina, there are
many night-time graduate programs. On the otir2r hand, though each
Japanese graduate school allows teachers to come and study as full-time
students, only three universities are providing graduate courses tHyogo
Kyouiku University, Naruto Kyouiku University, and Joeisu Kyouiku

Univessityi for classroon teachers.

Research Question 3. what are the leriifianie oifferences, »v zr.. . tne
seif-reperied teachers aultnomy for acquiring the krowlegdge end - ¢
~eathing of elementary science teachers inJapan ani Nerth Cargling”

In terms of implementation and confidence, behavior of teachers in
both samples are similar, exccpt Japanese teachers are likely to read journals
and American teachers tond to place heavier emphasis on leadership than

Japanese teachers.
When needs are examined. there are different tendencies of teachers in

each area. Japanese teachers perceived a need on the items related o

ur.derstanding the children through their teaching activities in classrooms

uk.)



such as ilem 4 | understandiag of children thru visitation) and item 13
{ developing /nstructional Matersald. American teachers perceived neecs on
.12 items related 1o professional work such as item 2 ( reading journals) and

item S \submstiing protessional papers ).

Research Question 4. what are the 1gent)fiapie aifferences. if any, 'nine
teachers self-reported teaching objectives for their sCience iess0ns in
Japan and Nortn Caroting

With regard to frequency and confidence, 1t was revealed that
teachers in both samples are likely 1o set up objectives locusing on the
beginning and end of their hands on activities. This tendency becomes more
obvious when teachers perceived needs are observed in Table 12. Teachers
both in Japan and in North Carolina perceive the need for objectives related
to the process skills in the next situation to discovering the problem. such as
gathering data. inductive thinking, designing the experimentation. and
identifying variables. Teachers pay attention to what to solve | and they
perceive the need for paying more attention to "how to solve the problems.
In terms of this tendency of teachers, Japan and the United States share a
lot in common. and there seem 1o be no real differences. Teachers in both
countries tend 1o focus on how 10 get students involved 1n classroom
activities. On the other hand. teachers in both countries struggle to involve

students 1nto the process of scientific inquiry.

Research Question 5. what 2re the et Tiagle ¢ifferences, o any inthe

self-reported science teaching methods ut-l1zed Ty elementary Taachers '
Japan and North Caroling

54
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In terms of teaching methods and strategies. teachers in both samples
have similar tendencies, aithough Table 15 indicates one difference in the
frequency of teachers behavior and confidence. In North Carolina, 94.3% of
teachers (N=176) perceived a confidence in utilizing school facilities, and this
was ranl  J third highest among six items under the category of teaching
methods. In Japan. 47.2 % of teachers {N=458) perceived confidence in
utilizing audiovisual equipment, and it was also ranked third among six
items under the category of teaching methods and sirategies. In termsof
objectives and teaching methods, diastic differences between the two

samples of teachers were not seen in this study.

Limitation of this study

This studv is based on the self -reports of teachers perception of their
academic backgrounds and teaching activities. This method of measurement
does nt always provide the exact information of the actual status of teacher
education systems and teachers classroom activities in Japan and North

Carolina.

There are some wording probiems in the Juestionnaires, because this

questionnaire was developed by non-native Eny.:.h speakers.
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Conclusion based on the results

In terms of the teachers’ perceptions of classroom practices such as
the objectives and teaching methods they use, American and Japanese
teachers are not very different. Both of them perceived frequent use of the
objectives which involves finding the problem. According to the data of
teachers perception, it is assumer that they do not, but would like 10 use the
objectives concerning the methods of the inquiry process. With regard to
their teaching methods and strategies, teachers in both samples use varied
teaching strategies and equipment in their schools. Teachers in Japan and
North Carolina perceived needs for utilizing facilities outside of schonls and

for using computers in the classroom.

In terms of the education which they have received, some differences
were found in this study. First, elementary teachers in North Carolina are
more confident in having a broader view of education in comparizon 10
Japanese elementary teachers. Finally, teachers in North Caroiina perceived
the needs for academic and professional activities as contrasted with
Japanese teachers who perceived the needs for activities closely related 10

their class and classronm environment.

O
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PRE- AND IN-SERVICER

JN1ING PROURAM OF SCIENCE THACHERS

Drart Questionnaire

A. OBJBCTIVES

1.

1 always give a child the chance to be intrigued
by objects and svents In his environment and ba
curfous about his surroundings.

1 always sllow children to sense and forzulate
the existence of a problesm.
1 encourage children to be aware of and respond

in a positive sanner to beauty and orderliness

in his environment.

1 encourage chijdren to be free froo biam,
prejudice and superstitions, and (o acquire
other valurs such as vpen-mindedness, criticai-

mindedness®, and intellectual honesty.

! allom children to use hablitually, rational and
creative thinking abilitles when atteppting toc
explain discrepant events, and point out
contradictions asong seeningly unrelated
phenomena,

I rncourags children to show willingness 1o
expos® their tentative ideas and axplanstions to
others snd reconsider thelir thinking in 11ght of
the data at hand.

1 allow pupile to acquire critical and question-
ing attituds toward unsupported inferences and
hypotheaes. {Belief in cause and effect.)

I encourage pupiis te acquire
change beliefs when
(Objectivity)

willingness to
evidence in found,

1 encourage pupliis (0 always trat bypothesis In

a rational manner,
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10, 1 allow puplls to appreciate the | | - y |
tnterrelatednens uf st fenre, technology, 1 1 11 1 U

and gociety.

11. 1 encourage pupils to recognize the limitations { 11 11 11 11 1 | | | }
of  scienti{ffic modes of Inquiry, and thetr
awareness for need of different approaches an
affected by economic, psychologtical, or
religious factors in any proposed solutions.

12. 1 encourage puplls to acquire the abiliry 1to ! b b t v ! i b I )
obsarve things and events in ordar to perceive
and identify them.

13, 1 encourage pupils to acquire the ability o
recall previocus exparisnces and knovledge and { 1 I b I ] f to 11 ]
to be able to compare facts and memory images.

14. 1 encoursge pupils to acquire the abildiey to \ |
sort out for classtfication and foroulate ten- l ri ! U 11 I | b !

tative Inferences and hypotheats to fdentify
and explalin patural phenomena.

13. 1 encourage pupils to acquire the ability 1o { v | [ | A I i { [ 1o }
tecall the proper expertences anmid genetale e~
levant data 1o verify rentative it-then utate-
went and sugRest proccedure for testing {1 expe-
timentally.,

I6. 1 encourage puptls tv acqguire the ability to | b 11 1 (| H ! 1o ot !
Rather desctiptive and quantirative $nformatinn
needed for developing or tesfing hypothesis.

1. 1 encourage pupils  to acquire the ability o ) i 1 ] 1
chooge vardables in the aystem which seem  most i 1 11 i P
televant 1o the problems.
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18. 1 encourage pupiis to have plenty of chance to { | 1 i | | 1 ! 11 b1 )
dosign and construct lsdorastory experisents and
aPParatus to obtain data to verify hypotheals,
and select sultable materlials. equipment, etc..

19. 1 encourage pupiis to handle apparatus in a ] [ [ } 1 11 } { | [ |
skiilful manner sccording to prescribed safely
rules through controlling and waanipuleting
identifiad variadbles.

20 1 encourage® puplils te tecord vharrvat tans { [ ot [} [ ] { i [ Pt i
Acvurately, and organize data, tadbulate measures,
In precise guantities and use precise language
in recording experimental results.

“1. 1 encourage puplis 1o identify the varjaliles | [ P i i | i LI | P i
that materlially Influence given iInteractions inp
& sxsiem and formulate the critical model for
explanation.

22. 1 encourage pupjils 1o demonsirate Rhowledgs of { i it [ 11 } { [ [ i
facts, conventions, sequencas, clasaifications,
criteria, snd draw the Rnomicdge of concepts.
iam® and principlen,

23. 1 encoursage puplis to appiy generalizations to i i [ | i1 ! { I | I }
specific cases snd to desvelop further
investigations in dally 1ife technology and
socisty.

24. 1 encourage pupilas to comsunicate scientific { Vi 11 | P } f bl U ;
Information and findings to others, orally and
in writing, by means of descriding the purposa
of study, process of inquiry, conclusions,
applications, stc. in words that facilitste
understanding in his readers or listeners.
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8. ACADEMIC BACAOROUND

25, 1 havs aufficient preaservice background t 1 11 11 | ! l I {1 | 1
equivalent to a majfor (or minor) in earth
acience, diology., chenistry, or phyaica
education.

38. 1 have acquired Inmervice training squivalent to { 1 It [ b l { I [ ]
s presarvios major [ of sinor) in sarth scisnce.
hdiology, chemistry, or physica sducation.

27 1 posaesa sufficient backg&round in arras of i o 1 (I (I i { bt Vo i
science cducation other than m area of
specializration.

~8 I have sufficierntl background in the mathematios H [ (. 1 [ i i HE b |
required/applicable to the aclence caurse |}
teach.

<9. 1 have studied the historicatl developaent and { [ [ b b } | 1o b i
philosophy of acience, including the continuing
contv fbutjons of scientists to modern worigd.

M. I am aware of the ispact of wscirnce and | il [ [ 1t I { (I bt !
technoiofy fo aociety, aa well s8 of the soclal
responaidilitiea of scientints.

3.1 poaaeas aufficlant background in i I b [ ' } ! b b }
nonsclance fislds esuch as the L,umsnlitiea, aocia!
sclences. languages, and philosophy, to enadle
ma to provide s wider porspactive and relevance
to my aclence teaching.

32. 1 poasess sufficlent backyround in paychology to ! )i i b1 | 1 i [ | b )
enable ma to undscatand tha physical., smotional,
sand intellectual davelopaent of sy atudenta.

33. 1 possess knowledges and underetanding of the { [ il It i ) ! P | ]

phijlosophical. historical, and social purpones
of education,
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34. | possoss bDoth background and enrichment (in { 11 | 11 | } I 1 | I 1
curriculus developasnt techniguas such as
content ssquencing, coucept developsent, and
writing of instructiona}l objectiveas,.

as. 1 am abdreast with student carser opportunities i 11 b (| | 1 { b i i
in sclence.

C. TEACHING CONTENTS

A6 1 recognize that tesaching content must he ! i I 1] [ I | i [ | i
connfstent #ith the nature of the learner
nelacted in terma of need and interest, growth
jevels, patterna of the affectlive, cognitave and
psychomutor domaina, etc..

47 1 believe thatl teaching caontent  ®Bust  totsidet I b I [ 1 ) { oot Pt j
the natural and social environment nreds of the
learner.

8. 1 include the nature and need of science  And i [ [ I [ | | [ | LI !

technology in my class.

. 1 recegnize the importence of ueilvery systems i b 1 11 ] ] i b [ |
selected in terms of children's as weil as
teachers’ instructional difficulties.

40. 1 organize coastents in large areas or units sach f | b bt b } { bt bt |
of which represents a wajor progras of Inqulry
or aspact of environsent.

41. 1 organize arcas/content to promote sscientific | [ i [ | 1 1 b Vo !
thinking, fundamental underatanding, growth in
instrusental and problem solving skills neesded
for inguiry and development of attitude and

interest.
42. 1 organize content to provide abundant | [ [ Vo [ 1 { b oot )
opportunitiea for butiding and applying

sclentific conceptn and principlies.
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4. I orgenize content to provide aspiralling and { 11 11 | | 11 J { | Vo )
anlarging patternas of growth |in concepts,
principiles. thinking., manipulating ability and
attitude.

44. 1 organizs content to provide opportunity for i | B [ 11 || i { | | I i
children to parcticipate In planning, and
implenent, eovaluate activity {p individual end
gEroup projects.

‘%. 1 organize content to Allow students 1o view the i | i b i i 1 [ [ }
development of the Pproductlve potential of
society as related to ful) utilization of
natural and human resources.

16. | recognize that the purpose af learning content { [ [} Vo Vo 1 { b [ !
is to meet and organize the deepest needs of
husan nature, which manifestis itself =as the
desire for Dbeauty of nature and ncientific
truth.

D. LBSSON PLAN

47. 1 prepare leason plsans that cultivate process of { || (] Jo1 [ i i 1o o }
acience to snable childrsn to acquire the desire
to know. queation, search for data and ®eaning,
dopand verifications, etc.

48, 1 construct lesson plans to facllitste prucess | 1 [} (| 11 i { Pt b
akilis such as observing, describing, measuring,
etc. .

48. 1 construct lesson plans that includa praducts | [ 11 b §od ] f 1 | . !
of wscience and culture surh as facts.
inforasation, phenosena, structures, etc., and

thetr interreiatinns.

1]
Exdc BEST COPY AVAILABLE

N e s v ne i B e

e GB

O



O

ERIC

Aruitoxt provided by Eic:

1

i -

Y

30. I construct leason plans to prompte harsoniocus
activities relsted to teaching, such 1)
demonstrations, guestioning, suggesting,
admiring, etc., a» well ss learning, such as
forming various typas of experisnces, critical
investigations, aummarizing and evaluating
learning, etc..

31. | construct jesson plans that promote intel
lectual and cresative dsveiopsent among chiidren
taking into account leveils of readiness,
achievement, deficiencies, status of cognitijve
development, interests, etc

F. THACHING METHODS AND STHATHEGIES

52 1 utiltize various teaching strategies such as
inquiry, case studies. and demonstration in wmy
clans.

3. 1 utilize various tasching facilities wsurh as
iaborstory, classroom, and school grounda {n wmy
class.

34, 1 utijize various teaching facllities avallabie
in the commmunity such aa science centers,
mruseums, and natural sreas in my clieas.

$5. I make use of audioviasuval devices and materials
for teaching.

56. % sake use of a computer to teach selected
science topics.

57. 1 employ simulation techniques n teaching

acience topics.
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F. MANACEMENT OF SCIENCE ROOM/LABDRATORY

58.

59.

60,

6.

G2,

63.

64.
63.

66.

I device experiments conducted in such as way as
to mako children think and de conscious of the
purpose of perforsing the experisent.

1 silow children to auggest exparizents and
observat 1ONS to answer their own guestions.

1 encourage and guide cohildren to
experiments carefully and exsctiy.

prrform

I provide opportunities for pupils to learn the
value of controlled experimentations.

1 appiy clansroom management techniques to allow
for individual, smali-group, and whole-ciass
instruction.

§ possess laboratory sklils such as contructing
science laboratory equipment, using and cering
for laborstory egquipment and materials, and
preparing setups for sclenNce experiments.

1 implement safe laboratory maeasures.

1 am prepared to handle emergencies that oAy
arise.

I employ an order, storage, anu retrieval systep
in the labdoratory.

Q. TEACHING MATERIALS PRODUCTION

67 -

68.

1 develop instructions]l materlals gsuited to
atudent abdility levels and relesvant to classroos
odjectives.

1 adapt and utillize s variety of instructjonal
saterials and sadia such s filmm, ONP
transparsncies, software, etc.
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T,

1 select. adapt, and utilizs acience Software
for uss in teaching.

1 develop microcompuler baaed snsclence lessons
for my Class.

1 initiate student participation in @aterials
design and preduction.

H. PVALUATION OF STUDENTS® 1L.EARNING

72

b

74.

75.

6.

17

1 helieve that a teacher Bus! he well equipperd
with evaluation desatgns such 8n evaluatjon
policy, assumptions, RMethod of data collection
and analvsls, discrimination eof informatien,
cont Denefft analysim, product asscsament, etc ..

1 develnp and improve for my sciepce class
cumpetency tests and evajuation insiruments to
ReASuUre cognitive, process akilia, and
attitudes.

1 wtilize falir and varied student evalustlon
measures such aa Papar-and pancil tests, easay
tasts, checkiists, Interviews, etc..

I utilize results of diagnostic and evaluation
procedures in planning Inpstruction.

1 asaign {ndividual work sppropriste 1o thre
level of student ability and give
fredback/ovaluation prosplly.

{ am able to identi€y studenis with special
nreds and fnclinations, and provide the
necesasryY asupport System ur refnr  them to
appropriata persans or agencles for ARBintAne
and gutdance.

1 usr & rcomputer to undertake  or FroveSs
evaluation of atudent learning abilities.
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79.

I conatruct
tank.

and use & sclencs tent tem data

1. TEACHER'S OPFORTUNITY FOR TRAINING

80.

Bl

R4,

85,

86,

a7.

88.

L school regulariy provides and
various venuas for Inservice training.

supporta

Within the pant three years, |
updating in my specialired area
biology. chemistry,

have undergone
fearth acience,
or physics rduratjon).

Kithin the past threr vears. 1 hamve
meet ings, couventions, sesinars, or
rejated to scienre tesching.

Aattended
conferences

®Rithin thr past three years. 1 have stiended

ahaorl courscs, sumaer instiluten, or similer
tratnings for science teachera,

®Within the past thres yeara, | have undrergone
training/updating on new Instiructional mathods
and strateglies for sclence teaching.

Within 1he past three years, ! have undergone
training/updating on the developeant and
production of conventional/innovative science
curriculus saterials.

wWithin the past three years, ! have undergone
training/updating on laboratory techniquea,

procadurea, and safety.

®ithin ths past threea yeara, § have undergone
training/updating on developmenta {in student
evaluation technigues.

®ithin the past thres Yeara, 1 have undergone

tralning/updating on the
nanagedent of sclisnce classes.

organizatlion and
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9. Within the past three Yoars, ] hsve attended I 11 [ [ 11 ) i b
graduats school courses offered dy an  advancad
degrae-granting inatitution.

4. TRACHER’S AUTONOMY IN ACQUIRING
ENOFLEDGE AND SKILLS IN TRACHING

90 1 am abreast with ongoing (urriculum  projects { | It [ [ 1 I | !
and relsted developments in By teaching firld

4i. 1 am 8 menber of a Joval or aattonal Asscctatyon { o [ it P i { ] { |
of acirnee teachers,

42} regulariy read journals sand othrr pubiliiations i P i v [ i ! 1 1 i
concerned aitth wcience teaching, sclentific
developmenta, and science related insues.

4l 1 make effort to contart profesajionals and { | b b It ] i 1o !
organirations {locel, national, International}
in ay flieid 1o provide enrichment 1o By
tesching.

Y44. 1 eoxtend my knowledge and underatanding of ] | I It 11 i 1 Vo }
atudents and their environaent thru conatant
visitations and contacts with individuals and
organizations in the communiiy.

Ys. Within the past three yeare, ! have submitied at { 11 i | [ i I | }
least one article or other manuscript related
1o science tesching for publication in a
profeasional Journal or other publicaticona.

96 . WiIthin the pest thres years, 1 have participatad | [ ] [ it Vo } i [ }
in educational projects {curriculus resaarch
study, developmant of innovativa curficulum
saterials, etc.}.

U7. 1 always atrive to give my best when 1 teach and { i b jod | ] i | }
prepare for my mcience clanms.

4. 1 moti{vate my atudents to learn scicncve. { o 1 b | ) ! [ |

11
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99. 1 am proud of balng a sclance teacher. { | ] b 11 114 } i [ ) 1 ]

100, Beauty, purity, and goodresa are Indiapensabls { Vi ] i P 11 ] { 1 11 1
virtuea of a teschar.

101. A clear wanse of justica and sincerity are { | ] i1 || 11 } H I | I !
qualities that a taacher must possasa.

102. Inside and outside teaching activitien, a { (I bt 1 { I } ! b P i
teacher Bust aleays demonstrate and Eive
authentic witnesning to love for chtiidren. human
beings and education.

103, A true teacher knows howm to entablish { [ [ P 1 ) 1 vt | . i
cuoperation and maintain harmsoninus
reiatlonships with uthera in the school and ip
the community.

104 Inquisitiveneas, open mindedneas, generosity., i | [ 1 | } i i b }
snd a nell-directed sense of aggresaivencss are
necemsary iraits of a sclence teacher.

108, lesderaship 1o anp Invaluable quality of & science { 11 [ 1 | I} 1 { | | 1 1 j
teacher.
106. 1 telleve 1that everyone in a group deasrves ] || )1 [ i } { | Vot l

equal reapect, attention and opportunity.

1u7. A teacher muat be Kind in her/his dealings with i i I i } | § f b b }
sveryone in the school and in the community, and
show concern for the weak and the unfortunate,

108. At all times, & tsacher is a sodes in caring for { 11 [ | 11 | { | | . i
Public properties, and In ensuring protection of
public sorals.
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APPENDIX B

Questionnaire used in North Carolina




QUESTIONNAIRE ON TEACHER AUTONOMY
AND THEIR IN-SERVICE TRAINING

Developed by

Shigekazu Takemura
Virgilio Manzano
Genzo Nakayama

Celia Balbin

Department of Science Education
Faculty of Education
Hiroshima University

Japan

Tesching Grade. Name
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Please read through each of the following sentences and indicate in the box under *“Experis
how frequently you have been doing using the following key:

S = Very often 4 = Often 3 = Sometimes 2 = Seldom 1 = Never

and, please indicate the impotance of each sentece in the box under the *“Value” using
following key:how important you think what sentence says is.

3 = High value 2 = Intermidiate value 1 = Low Value

Please indicate your answer by checking appropriate box.

Example;
Experience Value
High Inter- Low
Very Some- Sel value midiate value
often often times dom Never value
1. 1 take student on field trip. I 11 119 110 1 1] [ I B ]
This means | do take student on field trip yvery often but 1 don’t think it is imporiant to take student to field trip.
1 will appreciate your cooperation.
5
17

701
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Experience Value
High Inter- Low
Very Some- Sel value midiate value
often often times dom Never value
5 4 3 2 1 3 2 ]
A. Objectives

1. 1 always give children the chance to N I I R S R R A [ ] [ ) [ ]
be intrigued by objects and events in his
environment.

2. I always allow children 10 sense and L1 b1 10 1 1 1 1 1 | S I B I ]
formulate the existence of problem.

3. 1 encourage children to be aware of L1 b1 1 bt ) 1 [ ] |} [
and respond in a positive manner to

beauty and organization in his

environment.

4. 1 allow children to use habitually, t1r 1 1 1t 1t 1 1 ] | ] [ ] [ ]
rational and creative thinking abilities

when attempting to explain discrepant

events, and point out contradictions among

seemingly unrelated phenomena.

5. 1 encourage children to show willingness [ R I R R T A D A N A
to expose their tentative ideas and explana-

tions to others and reconsider their thinking

in light of data at hand

So1

130 131
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6. 1 allow children to have a critical and
questioning attitude toward unsupported
inferences and hypotheses. (Belief in
cause and effect )

7. 1 encourage children to always test
hypothesis in a rational manner.

8. I allow children 1o appreciate the
interrelatedness of science, technology,
and society.

9. 1 encourage children to recognize the

limitations of scientific modes ot inquiry,
and their awareness for need of different

approaches as affected by economic, psy-
chological, or religious factors in any pro-
posed solutions.

10. I encourage children to acquire the
ability to observe things and events in
order to perceive and identify them.

ERIC

Full Tt Provided by ERIC.

Experience Value

High Inter- Low

Very Some- Sel . value midiate value
often often times dom Never value
5 4 3 2 1 3 2 1
fy &1t 1t 1 1] L1 t 1 11
1t 1y 01t 1 1] ] [ ] [ ]
1 1+t 1y 11 11 I ] [ ] [
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11. 1 encourage children to acquire the

ability to sort out for classification and
formulate tentative inferences and hypoth-
esis to identify and explain natural phenomena.

12, I encourage children to acquire the
ability to recall the proper experiences and
generate relevant data to verify tentative
if-then statement and suggest procedure for
testing it experimentally.

13. 1 encourage children to acquire the

ability to gather descriptive and quanti-

tative information needed for developing
or testing hypothesis.

14. 1 allow children to have plenty of
chance 10 design and construct labora-
tory experiments and apparatus, in order
to obtain data, verify hypothesis, and
select suvitable materials, equipment, etc...

15. I encourage children 10 identify the
variables that materially influence given
instructions in a system and formulate the
critical model for explanation.

Q 1 ::
ERIC

Full Tt Provided by ERIC.

Experience

Very Some- Sel
often often times dom Never
5 4 3 2 1
F 1ty 1t 1 1 1
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YValue
High Inter- Low
value midiate value
value
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16. 1 encourage children to demonstrate
knowledge of facts, conventions, sequences
classifications, criteria, and draw on the
knowledge of concepts, laws and principles
for use in classroom and in their envi-
ronment..

17. 1 encourage children to apply general
izations to specific cases and to develop
further investigations in daily life technol-
ogy and society.

18. 1 encourage children to communicate
scientific information and findings to
others, orally and in writing, by means of
describing the purpose of study process of
inquiry, conclusions, applications, etc. in
words that facilitate understanding in his
readers or listeners.

B. Academic Background
1. 1 have sufficient pre-service background

equivalent to a major (or minor) in each sci-
ence, biology, chemistry, of physics education

Aruitoxt provided by Eic:

Experience

Very Some- Sel
often often times dom Never
5 4 3 2 1
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Value
High Inter- Low
value midiate value
value
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Experience Value
High Inter- Low
Very Some- Sel value midiate value
often often times dom Never value
5 4 3 2 1 3 2 1

2. 1 have acquired in-service training that Iy vt 1t 1 1t 1 1 1 { ] { ]
are similar 1o my pre-service major (or
minor) in each science, biology, chemistry,
of physics education
3. 1 possess sufficient background in area of [ R (R I R R N I N | | ] | ]
science education other than my area of
specialization.
4. 1 have sufficient background in the [ TR N I A R N I | ] I} I
mathematics required/applicable to the
science course I teach.
5. 1 have studied the historical development I 1 v 1 1 1 1P 1 1 1 | ] [ ] |}
and philosophy of science, including the
continuing contributions of scientists to
modern world.
6. 1 possess sufficient bacwground in non- [ TR I N I R I T | ] | ] I}

science fields such as the humanities, social
sciences, languages, and philosophy, to
enable me to provide a wider perspective
and relevance to my science teaching.

60T
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Experience Value
High Inter- Low
Very Some- Sel value midiate value
often often times dom Never value
5 4 3 2 1 3 2 1
7. 1 possess sufficient background in I 1 01 01 0 3 [ 1] [ ] 1 [ ]
psychology to enable me to understand
the physical, emotional, and intellectual
development of my students

8. I possess knowledge and understanding L1 1y L1 U1 01 [ ] [ 1] [ ]
of the philosophical, historical and social
purpose of education.

9. 1 possess both background and enrichment | } | } | ) | 1 [ 1 | [ 1 | ]
in curriculum development techniques such

as content sequencing, concept development,

and writing of instructional objectives.

C. Teaching Method and Strategy

1. 1 utilize various teaching strategies such [ T (R N U N N I B { | [ ] {1}
as inquiry, case studies, and demonstration
in my class.

2. 1 utilize various teaching facilities such as AN N R I (R R N N B [ ] [ ] [ ]
laboratory, classroom, and school grounds in
my class.
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3. 1 utilize various facilities available in
the community such as science centers,
musecums, and natural areas in my class.

4. 1 make use of audiovisual devices and
materials for teaching.

5. 1 make use of a computer to teach
selected science topics.

6. 1 use various kinds of evaluation
instruments to measure cognitive, process
skills, and attitudes

D. Teacher’s Opportunity for Training
1. Within the past three years, 1 have up-

dated my knowledge in my specialized area.

2. Within the past three years, 1 have
attended meetlings, conventions, Seminars,
or conferences related to  science teaching.
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Experience Value
High Inter- Low
Very Some- Sel value midiate value
often often times dom Never value
5 4 3 2 1 3 2 1
[ T (S N A R SN B B [ ] [ 1 I )
RS IR A R U N NN B N I ] I
[ TR U N A N NN N I ] I .
tr 1t 11t 1 11 [ ] [ 1] I
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Experience Value
High Inter- Low

Very Some- Sel value midiate value

often often times dom Never value

5 4 3 2 1 3 2 1
3. Within the past three years, | have L1 1y b1t 1 11 | ) [ ] i ]
attended short courses, summer institutes,
or similar trainings for science teachers.
4. Within the past three years, I have up- [ T R U A N A I G | 1 [ ] | ]
dated my knowledge on new instructional
methods and strategies for science teaching.
5. Within the past three years, 1 have up- Ly oy by oy 1 [ ] [ ] I ]
dated my knowledge on the development
and production of conventional/innovative
science curriculum materials.
6. Within the past three years, 1 have up- L b 1r vt 1 1t 1 1 1 [ ] [ ] i ]
dated my knowledge on laboratory
technigues, procedures and safety.
7. Within the past three years, 1 have up- L1 01 ° 1 11 1) [ ] [ ] { ]
dated my knowledge on developments in
student evaluation techniques.
8. Within the past three years, I have up- Ly &t 1 1t 1 &t 1 1 1 [ ] [ ] | )
dated my knowledge on the organization
and management of science classes.

10
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9. Within the past three years, 1 have
attended graduate school courses offered
by an advanced degree-granting institution.

E. Teachers Autonomy in Acquiring
Knowledge and Skills in Teaching

1. I am abreast with on going curriculum
projects and related developments in my
teaching field.

2. I regularly read journals and other pub
lications concerned with science teaching,
scientific developments, and science related
issue.

3. 1 make effonn to contact professionals
and organizations (local, national, inter-
national) in my field to provide enrichment
to my teaching.
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Experience

Very Some- Sel
often often times dom Never
5 4 3 2 1

1 1 t 1yt 1 ]
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Experience Value
High Inter- Low
Very Some- Sel value midiate value
often often times dom Never value
5 4 3 2 1 3 2 1
4. 1 extend my knowledge and understand L1 0 1 1 1V 10 1 1 1 [ ] [ 1 | )
ing of students and their environment thru
constant visitations and contacts with indi-
viduals and organizations in the community.

5. Within the past three years, |1 have L1 t 1 vt 1y 1 1 1 1 [ ] [ ] i
submitted at least one article or other

manuscript related to science teaching

for publication in a professional journal

or other publications.

6. Within the past three years, 1 have par | [ TR I N N N R N | | ] [ ] |
ticipated in educational projects (curricu-

lum research study, development of inno-

vative curriculum materials, etc.)

7. 1 always strive 10 give my best when | A R R I U T I Y B [ ] I |
teacl and prepare for my science class.

8. 1 am proud of being a science teacher N Y N R N R A [ ] I -

9. Inside and outside teaching activities, a | [ I N IR I NN N N N | ] | ] | .
teacher must always demonstrate and give

authentic witnessing to love for children,

human being and education,
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Experience Value
High Inter- Low
Very Some- Sel value midiate value
often often times dom Never value
5 4 3 2 ] 3 2 ]
10. 1 knows how to establish cooperation {1y 1t 17 1P 1 11 [ ] [ 1] [ )
and maintain harmonious relationships
with others in the school and in the commu-
nity
11. Inquisitiveness, open-mindedness, gen- i1 t ) vt 1P 1t P 11 | ] [ 1 | 1
erosity, and a well-directed sense of aggres
siveness are necessary traits of a science
teacher.
12. Leadership is an invaluable quality of a AN T S (RN (N NS S N B | | ] | ] | ]
science teacher.
13. I have developed instructional materials [ R (S I RS R I TR B | 1] |} I 1
suited to siudent ability levels and relevant
to classroom objectives
14 1 have developed microcomputer based A R I N N R S N B I ] [ | | 1

science lessons for my class.
With regard to next one gquestion please answer "Yes" or "No".

15. 1 am a member of state or national organization of science teachers. Yes | |} No | |
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Please send this back to

Dr. Floyd E. Mattheis
Summer Science Program
East Carolina University
Greenville, NC 27858

1 appreciate your cooperation.
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